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TEARERF A, IRAESRIRN, AR SWERKIE 2%, FlmfRBodtaXRKmHE .
AR R FTM AT, DRI E N T S5 A8, 55, BRibz4h, ARIEEE BRI
FRRES) o X EAFEIRIGFE NS, UURARX TIREE R BiER . R, BRT s
BRSO EAM S ERE. Bk, SIFEHIRKZATR I XERF R REAS, HFHE
R | AR LE LU AR B0 % L. AFSH T — 5 K C/CHEFRVHEA S %,
i B R 5 A e A TR

U 1 B EH—— B )

# 5 —RIRAAIE 6 A FF ik
HIIME: kok ok

1 #include <stdio.h>
2

3 int main(void)

4 {

5 int x = 3, y, z;
6

7 X *= (y =z = 4); printf("x = %d\n", X);
8

9

z = 2;
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

(y = z); printf("x = %d\n", Xx);
(y == z); printf("x = %d\n", Xx);
(y & z); printf("x = %d\n", X);
(y & z); printf("x = %d\n", Xx);

o onn

X X X X

4;
(y | z); printf("x = %d\n", x);
(y || z); printf("x = %d\n", x);

<

X
X

X = (y == z)? 4: 5;
printf("x = %d\n", x);

X = (y==2)?21: (y <2z)? 2: 3;
printf("x = %d\n", X);

return 0;

}

[##47]
FEFF RO F -

Q

Q

FRFPATESE 8 1TH, x WIMEN 3, y Mz RV AT IHATIRF /& B 5E3h
1T z=4, RIGPIT y=2z, BJEPIT x*=y. FEI x FEHN 3*4=12.

FBIFPATES 10 1TH, z FER 2. BATHRIPATIF 2 B EPAT y=2, RIEHAT
x=y. B x F{ER 2.

BRFPATESE 1LATH, y Mz EEN 2. HATRHATINF 2 & 5e3UT y=2, Ltk
By Mz EEEHE, REKHERAE RS x. Bk x MEHN 1.
RFHATES 12170, y Iz REERCR 2. BATIE y Mz a0 5 (&) BEMLE
RIRALA R x. y Mz B 3EHI#EZ 10, Fitky & z FI45HR R 3 10, Ktk x
AR 2.

RFPATESE 13170, y Mz FEEN 2. AT y Mz 285 (&&) BHM
i RMAET R x. Wy Mz (EEHTARZO0, Fiby && z 455N 1. Fitkx 1
fEHA 1.

BRFHITES 16 1T, y EN 4, z EHR 2. BATIE y Mz fidifra () iB88
MG R AR x. BRI y BTz (9 —BEHIRIRS 5020 100 A1010, it ylz f45 5
1100 Ktk x F{EA 110, +#EHIRR A 6.

FEFFPAT RS 17T, y MMEN 4, z IOMER 2. BRATIE y A0 z 0 4EER () i
HRSRMG LR x. ity f z MEHAZ 0, Kk yl|z 558K 1. Fikx 1
fHHh 1.



it 2 FRBEML —C+HERENF 3

Q FFEHITES 1917, y K{ER 4, 2z {ER 2. ATEH LR y F1z KD ER
A, WA, W x4 S5 MErE, S x4 M S KEE. £XE, y A
ET z, B x MIER S,

Q BEFPITES 221TH, yH{ER 4, z0ER 2. IITE LR y 1z KNREH
%, WRAME, xB 1, B, AWy 2EKT 2z, RE, W2, FUHE 3. 7&
XH, yFMEXT z (E, Bt x ®ER 3.

Mgk INEBHREESHERNREZE . XE, EFEFRMERSEHIEH
I, AR = o fERF . RS 17 AT BL R 19 172561, AT LURIL =
TCEEVERFA I ] LA RE 24 1T if/else/else if I A -

[EX]
x =12
X =2
x =1
X =2
x =1
X =6
x =1
X =5
X =3

miAd 2 BB —C+HER R

F & CHEBMEFGEA
HIIAE: ok ok
B T HEXANEFAE C N CHHF % 2 B A4 .

1 #include <stdio.h>
2

3 int value = 0;

4

5 void printvalue()
6 {

7

8

printf(“value = %d\n", value);
};

10 int main()

12 int value = 0;
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13

14 value = 1;

15 printf("value = %d\n", value);
16

17 ::value = 2;

18 printvalue();

19

20 return 0;

21}

[#&471

WS SRR R JG 3 44 K ¢ IS0, WIAE Visual C++ 6.0 ARSI 4% 3F HiEw 17 47
FiEER R MR SMRAT A G4 R .cpp BIXHE, WIFE Visual C+ 6.0 5t RENGUF 8 it G
P HIZTT,

XBEFEPANLE, HZ2FHRE value. AR, HAP—AEA main BRECZ AT
4 R, 11 AN ZALE main pRECA RS B ) R AR & IX PN AR VR R A —FE 1.

X B EFR: 7ER S printvalue RATEIR 22 R EME, 7F main PR 15 74T ENY
SR AR B IAE . XN FE main BRECE )R E value 5| L. 76 CHHaT DUE S
HWEAERT “2” RBEERESRETE (RIEK 17 78ER value 22/ E), HEAE C H
AT EXANERESR, B, FE: £ C PAEEIMRATEE S 2RE R R LK%
WHR.

[EXE]

1E C HgaiFEAREEL, JHHEn 17 TR SR

E CHH s

value=1 (FHERLTE value)
value=2 (£F%L=E value)

i++Hl++ B

miAd 3 AN S

FE: it 6 R B
HIIRE: Kk kkk

1 #include <stdio.h>
2




MWk 3 FHREBEHMEH—i++f++i X5 5

3
4
5
6
7
8

©

10
11
12
13
14
15
16

int main(void)
{

int i=8;

printf("Ssd\n",++1i);
printf("%sd\n",--1);
printf("%sd\n",i++);
printf("%sd\n",i--);
printf("%sd\n",-i++);
printf("%d\n",-i--);
printf("------ \n");

return 0;

}

[ #2471
FEFF IR T -

Q

Q

FEFEE 747, MCRS i BMEA 8. IXESE 1 A 1, FATE M. BEiH 9, IFH
i EHRAR 9. '

FEFEE 84T, UMb i (BN 9. XESEi Ak 1, FHE i MME. HitiH s, HH
i MEBAE N 8.

FEFFSE 94T, el i fEA 8. XEEFITEN i M, i HM 1. Fikkd 8, HH
i EHRAER 9.

FERFSE 10 1T, SUR i MEA 9. XESESTEN i I, i B 1. HikEE 9, Iif
HifEBES 8.

FERFSE 1147, JEEF i AN 8. IXEM “-” RN SEHAF. FkseITE-i I,
HigH 1. FitkH-8, FHi FEBETR9.

PS8 1247, MG i M{ER 9. XBEME A “-” RN SBHEF, FHEE—
EEEA “-7 R BRZER. FEEITE- FE, Fi Bk 1. Fikit-9, Jf
HimEHRES 8.
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WA 4 i+ 5+ AR S

# 5 i 0B iR
HIUIAE: Kk k
[#&47]

EIX Y], S LT H I IZ AR R R B B H AT AR E AT, KA
TEAR 2 R F XA 0 BB 5. HEH BN BEIRRR R R ARIEHREXN
SRBA PR, TRV E PR T3 — RERAEE, BREAHN, ARSI
BTG, Gk a5 10 AL BEAR 2R AR ), R AR S A5 AT AT A 4 1348 SEE AT LU HY
OFMAE —F 2 MIGNEEMES . RIVER FHEXNMERF-

1 #include <stdio.h>
2

3 int main()

4 {

5 int i = 0;
6 int x = 0;
7

8 i++;

9 i

10 X = it++;
11 X = ++i;
12

13 return 0;
14}

FHEARRELE VC++ 6.0 H4aiF, BRI T

; Line 5
mov DWORD PTR _i$[ebp], O
; Line 6
mov DWORD PTR _x$[ebp], O
; Line 8
mov eax, DWORD PTR _i$[ebp]
add eax, 1
mov DWORD PTR _i$[ebp], eax
; Line 9
mov ecx, DWORD PTR _i$[ebp]
add ecx, 1
mov DWORD PTR _i$[ebp], ecx
; Line 10




X5 RFmERERIFEOFMHILEER 7

mov edx, DWORD PTR _i$[ebp]
mov DWORD PTR x$[ebp], edx

mov eax, DWORD PTR _i$[ebp]
add eax, 1
mov DWORD PTR _i$[ebp], eax
; Line 11
mov ecx, DWORD PTR _i$[ebp]
add ecx, 1
mov DWORD PTR _i$[ebp], ecx
mov edx, DWORD PTR _i$[ebp]
mov DWORD PTR _x$[ebp], edx

A BEER 8 AT AIE 9 4T A ARV G AR 43 5l Xt Y. Line 8 A1 Line 9 K X M VL 4w A4,
ATULER 3 NP BT 5.

ARISBEEE 10~ 11 174 B 4m AR5 43 5% % Line 10 A1 Line 11 R} M (VL4 f0HS, AT
PAE BIHRAE 5 ANPEE, JURLEI 1 5EE T LA e l, MEtEw4se—FEN.

EHUEUEEH, FHIEN @R, ENIKBEREENAK (EBRgRIFESIILRIEN). BT
PAFEIXFMENL R, BATKAT AL .

PR BRATA 18 A2 XEBHRRR (EERIER) M. NBRIOIATFERHBIRE
AT 8T T, BOARTAR (++D ATBLR XTS5, MEKR G SR [Ex
ZMME, PTELRBUE RN BN R4 TR R E SR, SIRBEMRK. B
#HESCRE GERARIENERED MR, NIZRnT et AT s asm, B4
ERE R B,

[EX]
WEEEHR R BL, R A X .
HE XEHERBTE B, ++H B .

AR 5 LR AT SR PELE AL T4y

# 5 RIFH Az NAE
HIHTE: dkk Kk
A. BEAIRERLFH flag, ©5HFME BB i BT,



8 ¥ 1E C/C++iZFHEM

S Fh:

1 if (flag == TRUE)
2  if (flag == FALSE)

gy

1 if (flag)
2 if (!flag)

B. RRBHLRWLTH value, E5FMHLRHIIRHE if IBRTT .
B—H

1 if (value == 0)
2 if (value != 0)

%:ﬁ:

1 if (value)
2 if (!value)

C. BBFRERENLT N x, B5 0.0 WEHEWMT.
BT

1 if (x == 0.0)
2 if (x != 0.0)

%:W:

1 if ((x >= -EPSINON) && (X <= EPSINON))
2 if ((x < -EPSINON) || (X > EPSINON))

Hrh, EPSINON &£ AiFHiRZE (KA.
D. fR¥tZEp 5 0 LB F.
B

1 if (p == NULL)
2 if (p != NULL)

B
1 if (p == 0)
2 if (p != 0)




EHSEESAHSTEMNEN®ER 9

mHiXE 6 FRBEER

[##4]

a

A FIEE A A R4 . MR /REBEE X, FEA “R” (idl FALSE) ,
FHATAERAGASE “H” (G2 TRUE) . TRUE WHEFRFE A HEA G —HbrdE.
%N Visual C++¥ TRUE & X4 1, 1 Visual Basic ¥ TRUE & X h-1. KA
APRA R AR B B # S5 TRUE. FALSE #EAT R .

B K28 — PP XS B R, 28 —Fh RS ik N iR AR value &AA /R4S B, NiZp gAY 4y
BHH “==" 8 “! =" 5 0 L.

C % M XM R af. FE: L float iIB /2 double KA KAL B, #EA K E R
e Prol—E EREAIIE AR =" 8 ‘! =" SHFHR, NIiZREFER
“>=7 @k “<=" R,

D H%E MR REF, RHERENFELE “2” Gdl NULL) . RE NULL
e 0 AR, HEMEREXAR. Hp 5 NULL 82X HE, #®ifHp 24,
WHp5H 0K, Ao NRE p RERAE,

A 6 B HER—AFF SR 5 S R Emm it

Fh: ARSTEEEARSRENRANFRA
HIUAE: kokk ok

#include <stdio.h>

char getChar(int x, int y)

{
char c;
unsigned int a = x;
(a+y>10)? (¢ =1): (c =2);
return c;

}

int main(void)

char c1 = getChar(7, 4);
char c2 = getChar(7, 3);
char c3 getChar(7, -7);
char c4 = getChar(7, -8);

printf("c1 = %d\n", c1);
printf("c2 = %d\n", c2);
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21 printf("c3 = %d\n", c3);
22 printf("c4 = %d\n", c4);
23

24 return 0;

25 }

[ ###r]

BAEUL] getCharOBREIMERT: EREBEMNMIASE, RN x My. fEREEN,
ESH x A L SRR GBS y 470, &8RS 10 #ATHE, WRKT 10, WK
¥ORE] 1, FEWGRE] 2, AXE, BATEFE: YREXPHFAERRFSREMERTS KRN,
A IR SR A B R A 268, i, XEHT a BT SE, EREE 8 17,
y {415 BB R LR 5 35, KRGS a M, BEH5 10 4T . LU R 27 main
of $h 258 ] getChar() ek £ K 5047

Q R 1417, EARSES R 7R 4, BABAEMER 11, BEikcl &F 1.

O R 1517, LARSES R 73, WANEBHINER 10, FEit c2 &F 2.

Q AEE 16 1T, EANSES IR 7 M-7, -7 BEBERR—MERIE, RS
7 M IEAFSERH, JLE 0, PRIE c3 iR [H] 2.

Q REE 1717, EANSES 5K 7 -8, -8 BAMELRE—MEKKE, RS
7 AN, BANEAIINE AR K (2 1 MIEFEET) , FEitkc4iRME 1.

BATTUES], BT 58500, getChar)43 8 x 7 7 I, W y & TXa)[-7,3]
AT I HUE, getChar)BRBFRRF IR [Pl 2. 24 y (IMEAEX A][-7,3] 2 400, BRBOR[E]-1.

B2, BAMERREANERMOMESHFSEEELFSEEZNINER. SHA
)71 A7 A R 1) (IR S5 A, 0T R ML E AR S R .

[EX]

o000
AQON =
TRl
_ NN =

AR 7 AMERUEMD P RIS R AT a. b AR T35

Fh: ANEEHAGREF &
HIINE: Kok kK



EiXE 7 FEREMPEESNMTEa. b WEHRITRHR 11

(&4 ]
HSH LT C+HRE R,

1 #include <stdio.h>

2

3 void swapi1(int& a, int& b)

4 {

5 int temp = a; //{EAFEMERE temp THKIR
6 a = b;

7 b = temp;

8 1}

9

10 void swap2(int& a, int& b)

11 {

12 a=a+b; //{ERAMBIEHE KL

13 b=a-b;

14 a=a-b;

15}

16

17 void swap3(int& a, int& b)

18 {

19 a“=b; //ERARHEHTHAIXER

20 ~=a;

21 a“=b;

22}

23

24 int main(void)

25 {

26 int at = 1, b1 = 2;

27 int a2 = 3, b2 = 4;

28 int a3 = 5, b3 = 6;

29 int a = 2147483647, b = 1;

30

31 swapi(al, b1); //ARXEMRIGEERHITZIRMEE
32 swap2(a2, b2); //Mik{ERIELE i TRIRMAEAR
33 swap3(a3, b3); //MAEARIEHHITRIRMEE
34

35 printf("after swap...\n");

36 printf("al = %d, b1 = %d\n", al, b1);
37 printf("a2 = %d, b2 = %d\n", a2, b2);
38 printf("a3 = %d, b3 = %d\n", a3, b3);
39

40 swap2(a, b);

41 printf("a = %d, b = %d\n", a, b);

42

43 return 0;

44 }

LA EH) CHFERF A 3 A swap BEL, #MERXATIALSHKTR.
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O swapl QCRHAMEBRINEFLZEFRBRERN TR, H—DRHER temp fRAFHH
—AMEREFIZHE M. SR, KR TAAREEERKER.

QO swap2()SRH (& —Fh ] S (K Iy S kA B AT e s b O H . XA Bk 2
fif a+b F1 a-b IZFEI ] fEL FEHER AR H -

Q  swap3OKHH T A F ekt 7 A8 a b AL FEIZHESF ‘A7 KThEERKS 512
SR P 0% o I ) R AL AR R, S SR N ) BRI AR R, WSS RO 0, FI
5 1. XFHIEH 3 IKEIAT A # ay b HIMH

RAGEE 31~32 4T 7 WA 3 Fh swap BRI 2561, 1 =50 40 TR A, X B 4E swap2
RERFEE B HER B RA . BATMIE, 7£32460°F& T, int & 4 M FETNAE,
H G J2-2147483648~2147483647, K1 2147483647 hin 1 stAE Rk T -2147483648. A it
WL ETERBRMTUES, BASETEY, HETHBEKRZEINN. THEFE
FFigiT4i R .

after swap..
al = 2, bt
al 4, bi
ai 6, b1
al 1, b1

[&Fx]

KA H swap2 F swap3 (IS #: 30. swap2 H A & A Fdavs H sk . At
T swap2, #EFE swap3, KHHALFEH K.

n o nn
N O W=

147483647

k&l 8 C++5 CfHttaAk

FE: ChoCrHekE 5 R 5
HILIME: ok kK
[EX]

C BN EHHES, ENERAETHEMEGESH. MESARNS, C R CHINT
. CEFNOHE BB UTEE — N, MEAITIEEAE, B3 . X T
C++, HEZBHRWTAE MW SERL, X AMERYGERERC A XN o) 8, X PRt AT A
I RO SRR 255 B 7 2t B SE Bl R ol



XA 10 FRAERXHRESH 13

R, C 5 CHBARXBIET, ENTH TR B EETTEA .

C SEILT CHohid Bkt B LA AR R Th . TI7E CHh K C, AN TR C itf
Fringg, 5IAT EE. WEREL. 5 LGS . CHERBR TR R R NE, Wk,
k7K. RERRE. BRI R SRRE.

£ Cr+th, AMUFEZEBEIRI L, BT EL BN GRERIERE. WNRE DB
Gh7K . ALE S GR AR R AE S5 IR

HXT C, CHES TEEENRITH.

HAE 9 U RRE C++i RS AERY, T C & I FRAERY

#E5: C++5 CH X 3|
B E: kok ok
[EXE]

C ZHFdEUR, HE CHARTZLME AN UK. £ CH+H a5 S C
—FEE R IR, BT AR BESE CHHA T N S AR . Java S BLIE I [ X SAL T -

HARE 10 bt SCPRRY SR

H AT AR S SO AL LD R 454 2
H b ARk AP — kil ) 45 A 6 AR
HILSAE: Kok kK

#ifndef _ INCvxWorksh
#define _ INCvxWorksh
#ifdef _ cplusplus
extern "C" {
#endif
O |
#ifdef _ cplusplus
}
#endif
0 #endif /* _ INCvxWorksh */

- ©OONOOOH~ON =
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[f24]

BSM, RESE 1. 20 10 T IER R EZCKSUHERE S . AR 3 T H1EH
RFRMAMEF MR CHamdEes. WRERRZ AR C Hidkas, LU E:

1 #ifdef _ STDC__

AL ZE 4~8 47 ) extern "C"H A 1EFRIWE?

extern "C"H & XEF X

B, $EBmit bR “extern” . RS VRGnIESS, A RERAERT L
EABIRER A BIR P A . B H, FERCHRR SO b AR A48 JL A AR SR 5| HI ¥ 68
B4 /[ B DR extern FEH . 40, 4K B 805 FZAE A HhoE X4 R A8 &R
BRET, HFEESHHR A KSR, IXFE, Bk B PURABIR A R RET, E4iF
Brt, #B BAREA R ZRE, HEHFASME: ESEERN B P B A itk
(1) B ARACAS 3R 3 ek 5

HWK, #resthtEirg “C” 1), BREHEMNZEMREUEM C &S F\HiF
FERN . BRATKEE CHHXTEBL C MRBREFRIER. Eh—FMHE AN RIAES,
CHXFFREER, MdENXET C WASH. Rl CHEWmFREERSEFRNATS C
EE MR B0 A ek 5

1 void foo( int x, int y );
2 void foo( int x, float y ):

XA R PR E AT S R ARG, BT AT REA_foo_int_int 22K, i J5 3 AT fi
_foo_int_float 2. ATLUAHL, EHMNLEFEETRESL. RESEHERLAGER, C+
BURIERXF LB SEBL R B RN . XA, WRAE C &R CHIBENMASH, maFk
BT S B B IR

WARIN extern "C"FEHfE, BEHRGFEARL foo i HARRRLRT, BEASXTH 42 FRATHR IR
AhE, RHT CHEFMITNR, Bk foo 22, Aain b/EHEESHE R K AAE A
KIH—H T . K extern "C" 2 C+HE4IFRIRMM G C EETMIBE NS, FRMIA
FULHE

[Ex]

FRESEE 1. 24 10 AT TR BT Ik U E R 51




iR 12 C++d main HEHITRBEHNITHMIEAG 15

AREGEE 3 47 (1R R RS M AT K CH+4i Pes .

REG5E 4~8 4TH1 11 extern "C"f& C++4ik AL S CIERZHIRENMT T, HKM
R4 7 DL i L

M8 11 #include <head.h>FiHfinclude "head.h" 12X 5

FE: kI AFE"H R A
HILHAE: Kok kK
[EX]

RIEG< >R MR A TSRS AR RS R ATUE K H %,
FATAT L BB A AR B AR PR A ey AT IR TUORAE X 2 H %

R X5 SRR, MIRIZ SO P R B SRS, BRSO R
MAHETSCME H F (BRSO AR E 3l B 3O Th I3, ARG EARAERL B S $30

AR 12 C++H main PREH 5 )r B T HAdIE

# .5 atexit() & £ 69 1& )
HIIME: hok kK
[ 247

REEHE, RATH B TR )R — Lo B s I e, EREFRHKY
KEREZF, Bl mainOREUSITE R, ERFHREAN T exitO4 R 2, H Al Cel+C
LRIERGSRELILFEF, §%, FHUTFES M SRR XL T ERETRET
1B AR . 7t R atexit() R FOR I MR P IE F 2% b I 2R R FH (1) BB 4K

atexit)BR KIS HE — R BUERE, RBEREHR I — MR A SR A IR BE R R L.
atexit() ¥ R FUR KL E

1 int atexit (void (*)(void));

LE—AFEF P HRZ ] LLA atexitOVEM 32 ANAbFE ph K, 31X 640 1 of 25010 8 FHIF 5 Hoe
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IR AR R, BN SevE Mt A, BRI B e . A T iR P

#include<stdlib.h> /1{EF atexit () BERLABRLH stdlib.h
#include<stdio.h>

1

2

3

4 void fni1(void);
5 void fn2(void);
6

7

8

int main(void)

{
9 atexit(fn1); /€M atexit M fn1 () EH
10 atexit(fn2); /1€ atexit M fn2 () &
11 printf("main exit...\n");
12 return 0;
13}
14
15 wvoid fni()
16 {
17 printf("calling fn1()...\n"); /1fn1 () BREFTENAE
18 }
19
20 void fn2()
21 {
22 printf(“calling fn2()...\n"); /1fn2() REHTENRE
23}

LT R P AASAE main BRECH AT atexitQRREAKUGEM T 1O M2 %, B1T1X
AR, AT LIS E] T T

main exit..
calling fni()..
calling fn2()..

EIXH, m2()5 ml()7E main()BREE R G HKUGRH, JF B ef808 A KInF 5 e
£ main() e& E08E T A R AH I

[Fx]

A LA atexit() BR #Ok v M AR 7 IE % 28 10 I B A (0 BR 2, I HLAE main() bR 8045 K
IF, P A o P R 5 3 e A TR I A U




%2 x

Fi4h¥E. const. static 5 sizeof

AT X L ] AR 2 C/CHRihiE S IS, JF RSN+ )k B H
PRI . JUHE static A1 sizeof, ENIAEFEZERUKMRAKE HPEHHIE, FAE
FEVEG I IX L ) L

w1 BB E

A FHARHEIFE B4
# & #ifdef. #else. #endif ZEAZSF & 694% i)

HIIAE: h ok ok

#include <stdio.h>
#include <stdlib.h>

#define DEBUG
{

int i = 0;

1

2

3

4

5

6 int main()
7

8

9 char c;
1

1

while(1) {




18 2 ZE FAE. const. static 5 sizeof

12 i+

13 c = getchar();

14 if (¢ != '"\n") {

15 getchar();

16 }

17 if (c == 'q' || ¢ == 'Q"){
18 #ifdef DEBUG

19 printf("we got:%c, about to exit.\n", c);
20 #endif

21 break;

22 } else {

23 printf("i = %d", i);
24 #ifdef DEBUG

25 printf(", we got:%c", c);
26 #endif

27 printf(“\n");

28 }

29 }

30

31 return 0;

32 }

[##4r]

| ERIEE 44T, BTN T %4 DEBUG ITIACEESS H &, /a2 H4E5E 18 T FZE 24
1T Hl#tifdef ¥ DEBUG £ E#E X T WR4E X T, AT printf HHifE R X B
% main RS ANF .

6 int main()

7 A

8 int i = 0;

9 char c;

10

11 while(1) {

12 i++;

13 c = getchar();

14 if (¢ !'= '\n") {

15 getchar();

16 }

17 if (c == 'q' || ¢ == 'Q'){

19 printf("we got:%c, about to exit.\n", c);
21 break;

22 } else {

23 printf("i = %d", 1i);

25 printf(", we got:%c", c);
27 printf("\n");

28 }

29 }

30




X 2 M#define TMWEH KR XEFRNME 19

31 return 0;
32 }

W LT R IT 2 5 AR B, A5 MK AR R M SRR R — AN, R
5h q 8 Q, BFIBM, FWATEMRBI AR PATERW Fs.

A A
#iH: i = 1, we got:A
m)\: a
Hit: i = 2, we got:a
m)\: q

¥iti: we got:q, about to exit.
PLESTH S A “we got” FRFE), ) k#ifdef S#endif Z [T EIHE & .

WRERSE 417, B DEBUG BH#E X, FAatifdef S#endif 2 8] (3T B BB A L
Hek

i 2 Hl#define SEBRA IR B KA AR/ MEL

H 5. #define £ & X 491%
IS ok kK
[#&47 ]

PAF A SEIRARHS .

1 #define MAX( x, y )
2 #define MIN( x, y )

EXHE, MAX(x,y)&7R x My KM, MINxY)ZER x My BEMi. HEAELUF
JLAN B

(1) #define 7E 7 bW FH I FEA KA.
(2) =JmIBHE/F (2 D) PR, XNMEHEFEFAEH if-else EMRMALKAN, HHPBE
EEINfRESE T .

(3) FEZHHEACS RO SRR . B 2 FUR RIS SCA B, R ANE
B, IRAES 5B .

C(x) > (y)) 2 (x) : (y))
Cx) < (y)) ?2 (x) & (y))




20 H2E FALIE. const. static 5 sizeof

w3 R LHTEH

5 H N AR % AR
# 5. 4 f#define % XX EZ2EHS
HISAE: dhkkk

#include <stdio.h>
#define SQR(x) (Xx*Xx)

int main()

{
int a, b = 3;
a = SQR(b+2);
printf("a = %d\n", a);
return 0;

= O O NOO s WN =

o}
€::27)

X B E VI SQR(x) BARRMEIRE x I —kTFy, €8 77T HHENSEH b2, &
ALK a B A (b+2)*(b+2), tHEtZ S M =KJ, B 25, (B2 M T %% X BT &7 mAL
AR, Wt RAEgmiFEZ /T, A b HRAHBME, XML AR 1S, FIAESR 7
AT 4% & I e«

a = (b+2*b+2);

TREFHITE, ATUET a B 11.
AT IEFNERKH B, ATLORE SQR(x)SUS AN T 5E o

#define SQR(x) ((x)*(x))
PR 71T W RETT
a = ((b+2)*(b+2));

P HATIE, a $K 25,
[&EX]

a=11




HiE 5 AEEXBI—IFHSMLNELFET 21

il 4 FHROEHEN—RESBER

F 5 TR T AN
HIHE: Kk k ok

NS WON =

©

10
11
12
13

#include <stdio.h>

#define STR(s) #s
#define CONS(a,b) (int) (a##e##b)

int main()

{

}

printf (STR(vck));
printf("\n");
printf("%d\n", CONS(2,3));

return 0;

(€271

FERXANEFH, BIMERAHEESBZA DT H, AsHERNESEEEE .

B 34TH STRG)E XM E—NSH s BRMFRFE. £ 8THAAYF, STR(vek)
SEPR R R BT R "vek". 2 4 475 CONS(a,b)iE X2 —PMES% a5 b $# aeb &
R — NG . F5 10 THAAF, CONSQ2,3)EfrE R & BAE 2¢3, Wit

+ 3 % 2000.
[EX]
vek
2000
A 5 H%E A8 AR =Y

# 5. EERA G545 F g
HISTE: dok kK



22 H2E MAE. const. static 5 sizeof

[##4fr]
(AN Y/

1 #define WORD_LO(xxx) ((byte) ((word)(xxx) & 255))
2 #define WORD HI(xxx) ((byte) ((word)(xxx) >> 8))

—ANFHEAD T, Bk WORD_LO(xxx) S xxx (K 8 7, WORD_HI(xxx)
HZH xxx K& 8 47

[EX]

#define WORD_LO(xxx) ((byte) ((word)(xxx) & 255))
#define WORD HI(xxx) ((byte) ((word)(xxx) >> 8))

w6 IR L8 — A B ST #EA 8

FE: BANXE sizeof ¢4
HIIAE: kok ok ok
[#&#7]

KT .

#define ARR_SIZE(a) (sizeof((a)) / sizeof((a[0])))

BB — B E X F .

int array[100];

BEH 100/ int R 0E. W int A 4 DMFAT, BAXANEALILH 400 NFE.
sizeof(array) & S K /)N, Bl 400 ANF75; sizeof(array[0]) 5 — int K/, B 4 NFEAT. A
K/NAHBRBEAZ 100, L EEEHMICENE. X8, ATHRIEEEXASRE “ X7,
fEa LK al0] L& TS

[&X]

#define ARR_SIZE(a) (sizeof((a)) / sizeof((a[0])))




const BU{EFH 28

it 7 #xiE

const ¥ H

mE 7 Pt

# & const 18 i 492 & 5

HILBE: Kok ko

1 #include <stdio.h>

2

3 int main()

4 |

5 const int x = 1;

6 int b = 10;

7 int ¢ = 20;

8

9 const int* a1l = &b;
10 int* const a2 = &b;
11 const int* const a3 = &b;
12

13 X = 2;

14

15 al = &c;

16 *al = 1;

17

18 a2 = &c;

19 *a2 = 1;

20

21 a3 = &c;

22 *a3 = 1;

23

24 return 0;

25 }

[#&47 1

U T .

Q AR 1347, HTAR x ABENEE, FHARKE x FE. FXESHREmF
FR, JFHER “l-value specifies const object” , tHafEiH, S5 AAMEEEXNE.
WAL S ATWA Y% x VIthtk, B4 x #2— BN, HHEUEBAREES
ERAE T .

Q  ARRSEE 15 ATHIZE 16 1T, al & XK const int*BH, 72X BLIK] const 7E int* K14,
ERMEMIRE g m AR, HE4REHRRAER. 3 15 /T4 al s
e SOVF), AR Z a5 al A5 . (HZZ 16 7502 al {fRAIKNANAE RSN R



24 HE2E AR, const. static 5 sizeof

Y. gnikasss AR IR [FFEZ “l-value specifies const object” .

Q QAL 18 4THIZE 19 4T, a2 & XK int* const K%, yFRIX B const 7E int* (K4,
ERABMmIRE AL, R ASAE R, FHE 18 TP ESdRE a2 A5 24N
FRVFH . TIE 19 T1EK a2 TR KN B R RVFI.

O LHEE 21 4THI%E 22 4T, a3 & X4 const int* const 5%, X B AH P4 const, 437l
HILZE int* A A BN, FEieRAAMURHAS A GES, I HHIERK A AH
AREBE. BFrLARRSES 21 ATANEE 22 1T8B & MR m R iR

FE: T ¥ x. a2 a3 AFANRN—E2misit, BACNES @ AEHIRIL.
¥ al T VAL 5 B & BHE R An44 1k,

[&XE]
RESES 13, 16+ 18, 21 1 22 {7 HiFlgmiRe iR

A 8 15t const S#define AT i K X 5l

# 5. 2t const H#define 94 A X 7] 49 52 %
HIAE: Kk

[#&#r]

#define J & FRMOCA R #K). Fln.

1 #define PI 3.1415926
2 float angel;
3 angel = 30 * PI / 180;

WA, HEFHATREFFNE, RIFFSHELEE “Hdefine Pi 3.1415926” LLG BT A Y
HH) “PL” PR “3.1415926”7, SRIE#ATHEE. B, #define & N)Z > Compile-Time
M, EREmRALIETHREY, EFETEFRRME, fEXhErTe Rt —NEE.
— AP ISH, HBA ERRAFLE.

const F EAFAETRFIEHEBL, HAEHERIE T 20H. const H &2 —4 Run-Time [f]
W, EAERFE PR SE ST A F AT AR . AR, const ¥R EIRRAL, i H
BEALIERE . FiFaST LI const H BHATRA ZLRA .



HiXEE 10 static HH4ER (EViEH249) 25

i 9 C++p const HIHAEH (£086H 34)

# 5 2 C++F const 4932 fE

HILIAE: ok ok kK

[f#4]

(1) const I 15 X H&: const & SHH B4 IFAE AT LI HAHTEHEHSRM 22N A,

(2) const B EUEASE: HMASEOIA T BESCER MBS BRI, i
e “AEfEIE” BOA “const &AE1% 7, FTLATRFEAR . HOBT T P BACHS :

1 void fun(A a);
2 void fun(A const &a);

B RBOCEC. BEAN T A BB IER X R T EHS 8 a, EEXREH
. B2 P ARERR AR ). TSR AR B S T AR, H s HfER” ARE”
AR, E T XSRS, ZE S AR T . EOCH T A T RESCE a,
Bt AN const.

(3) const MR BHRAIME: W4y “FastfEiE” AR ECRFMEN const, IR [FI{EANHE
HEEES, HiZzR[FME R REHIRELS N const B4 FRIRA feEt. Flan.

1 const char *GetChar(void){};
2 char *ch = GetChar(); // error
3 const char *ch = GetChar(); // correct

(4) const B IRk 53 B L CRRBUE SUHAD : AEATANSAE BB B 5 (1) R BTN A const
BME, X, AANMES T Bl R R B A T HF const AR BB, gRiIFASEISRES . const
MG 1 R 5 PR O 5 h »

1 int GetCount(void) const;

A& 10  static fAH2MEH (25 24)

# 5. xF C++F static 4945 A 69247



26 ¥ 2E T4, const. static 5 sizeof

BILIAE: ok kok Kk

[ &4 ]

75 CiEF Y, KT static 5 3 M RIFEH:

(1) FERBUA, — PR 1A F A I AR B X — R SR F I R b R AR

(2) EREEpy (RAERR RS, — MR B R 2R AR B T AR Py BT eR B 1)
(AR REBAR RSN A e& Ky ] . e — AL 4 /AR .

(3) FERIERIA, — /M B O i 2 1) o 80 ] B — A Py ) At R O A
XA B B PR IE 75 B (R B ER A A st i L P

KL BONRE REIEM PSR 82y, 05— Mk R IER R &8 — 85y, (H2
AR INREM AT =15 A0 BRI TN, RATEEAE =82 HEH,
TN 19 A A B AN i B R A AR A

HARE 11 static 43 JaA8 i 5@ 2R B A T4 XK 5

static 42 )R85 W ) 2R AR B A AKX ? static /5 FBA A E K =R
AX 5317 static bR %S ¥ IE BRBOA A K ?

# & xF C++9 static 491F ) &9 32 /%
HIIRE: Kok ok k
[ #2471

AJRRRYIIZATE L static AR T BENLREE. £RERAGHEBENS
7, FSERRRERUERSEMT . XWHEEAM T LIFEAR. XHHEK
KAFET, AFiE2RARNIEREREMNERF, 4 MNERF B2 MNESCHA R,
AEEF S I 2R B RAE SN R AR TR A4 R A R U R T AR R, B
FERE SOH RPN WAL, BRI HARE AR E. dTEES2R
AR B MR AR BT — NSO, R REA IR ST P K B A, DRI T DR S/ At
PP EEREEIR



it 12 ERBEER—C++ENFBTRA 27

MEL EAFTT LS H, BRHERSEAHSEREREE T ERF# IR, Bk
TEREF: 4R RSN FSLRF R T ENEMRE, RETeErHEmEE.

static PR %5 X0 o6 S0V AR R o static BRI BURIVE FIURAEA SO, R A aTdEsc
FF A 1) R BN A A TR R B (static), P T BR BN AR 24 BTUR ST R BB ATE o Xt
FAILE AT S AAME R B BR B, NAZAE— A SRSUF R BB, B A I o F O IR S 1
BT KA.

Bt static 452 & 5@ 2R RKKAZ, static 2/REEIAPIGH—K, Bk
{EHABSC A BT A5 5 static J5) AR BRI 18 )= S AR B X A 2, static &) A2 B R4 4]
U —k, Nk b IRGE RAE: static BRECS B R BIMIX AR, static BREAENFFH
R0, R BAERE PR e RF— i = .

[&EX]

static 4> A& 5 E AR EEMX AR, static 2/HRERYIGAL—IK, Bib7EH A
(R Tve ek e

static Ja) 2 B AR AR B DA, static RRAR R R BRI —IK, F—kKHE
EIRERAH

static PR %5 I R B DX, static BREFE A7 h R — 4, 538 B BE Ao
Hh Y4 S

w12 HRGER—C+RREFER R

F & 3 CHT R HBERR ER
HIUAE: hokok kK

1 #include <iostream.h>
2 class widget

3 {

4 public:

5 widget ()

6 {

7 count++;

8 }

9 ~widget()

1

0 {
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1 —count;

12 }

13 static int num()

14 {

15 return count;

16 }

17 private:

18 static int count;

19 };

20

21 int widget::coun t = 0;

22

23 int main()

24

25 widget x,y;

26 cout << "The Num.is" << widget::num() << endl;
27 if (widget::num()>1)

28 {

29 widget x, y, z;

30 cout << "The Num.is" << widget::num() << endl;
31 }

32 widget z;

33 cout << "The Num.is" << widget::num() << endl;
34

35 return 0;

36 }

(&4

25 widget H — /N AR count F1I—NERA VL num(). BATTENIE, K OFRA AR 7 5L
TEARRTRELE], 1R TREGIHFAERE LRI SLHEILE, ERAENNNZHEA
hn EEAERF “” R51IH.

FEAEE SR 7 478 widget FIFIXE VA BAERSMA count FMED 1, 7EARRDHS 11 4728 widget
(IR 7 VR LA A A 51 count FMEIR 1. 21U, #HAMRA count FIERRNA widget 5%
(2[R @

it LA BRI, W LLE BNEAT RS EE 26 TR, HAPANIK widget H)SEH, 12173
RIS 30 TS, AT 3 ALl RIEIX 3 MEGITESS 31 T4 RGHHR. BFIEIT
FICRLER 32 AT XG4T 1 A6

[EX]

The Num.is2

The Num.is5



ik 13 {FH sizeof HEL BT EFRMLETE K/ 29
The Num.is3

m i 13 H sizeof 5B A S 22 [/

# 5 12 sizeof 1+ H-Ei8 T AT & =8 Ko
HIIAE: Kok kk
B AE 32 7 WinNT #1/E RGBT, LR,

char str[] = "Hello";
char *p = str;

int n = 10 ;

sizeof (str) =
sizeof(p) =
sizeof(n) = s
void Func ( char str[100] )
{

ONOOODA WN =

©

sizeof(str) =
10 }

11 void *p = malloc(100);
12 sizeof(p) =

[ &4 ]

Q  AASEE 44T, str WRRREA, WAL EM sizeof 121G B2 H4 & N A7
FLE K. FEIXH, str A K/NA strlen("Hello™)+1, FEEHHFESH —PIoHEE
FFRFEREHRTT, BTLL sizeof(str) A 6.

Q  ARREEE 5ATHRIZE 6 AT p Al n 53 AIEZIEEHA int BV R . 7F 32 7 WinNT ‘P& F,
FREFA int # A2 4 DNFET, FTUAGREAZ 4.

Q  ARASEE 91T str RERENISHL, CLEM sizeof BHEM BN K R84 . XZEF N
LAV REL Fune (str) B, BHTHARL “fLHb” 1), BFESER LS
4 FAFRE RIR A, Fibd R 4.

Q MREEE 1LATHE p BRI 100 FHHHENAF. X BIEREXTRET sizeof 12
B, SRR 4.

B, BUEARIRE ) sizeof 12 5LA MK . 4 SR 21 28 B A% N\ ek B0H A8 sizeof
BHE, WAFRE RS F A, AR SHAFRERAD. T, T
RATFRA RS, HANRRRE ER, 732 42 WinNT “F& F#HZ 4.
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A 14 H sizeof THEZS ST 22 MK/

# 5. 12 sizeof i+ HExF £ FF & = i8] Kol
HIIAE: Kok kK
HEH FEEFNH R4 (FF 32 7 WinNT #ERFEHEE F).

1 #include <iostream.h>
2

3 class A

4 |

5 public:

6 int i;
7}

8

9 class B

10 {

11 public:

12 char ch;
13}

14

15 ~class C

16 {

17 public:

18 int i;
19 short j;
20 };

21

22 class D

23 {

24 public:

25 int i;
26 short j;
27 char ch;
28 };

29

30 class E

31 {

32 public:

33 int i;
34 int ii;
35 short j;
36 char ch;
37 char chr;
38 };

39

40 class F




iR 14 {EH sizeof i+ EH LXK AR & T8 K/

31

41 {

42 public:

43 int i;

44 int ii;

45 int iii;

46 short j;

47 char ch;

48 char chr;

49}

50

51 int main()

52 {

53 cout << "sizeof(int) = " << sizeof(int) << endl;
54 cout << "sizeof(short) = " << sizeof(short) << endl;
55 cout << "sizeof(char) = " << sizeof(char) << endl;
56 cout << endl;

57 cout << "sizeof(A) = " << sizeof(A) << endl;

58 cout << "sizeof(B) = " << sizeof(B) << endl;

59 cout << "sizeof(C) = " << sizeof(C) << endl;

60 cout << "sizeof(D) = " << sizeof(D) << endl;

61 cout << "sizeof(E) = " << sizeof(E) << endl;

62 cout << "sizeof(F) = " << sizeof(F) << endl;

63

64 return 0;

65 }

[ &4 ]

XHENT 6 MK, RE BRI G5B sizeof BB, F2 ) 4N a7
BT 5 N AEBCRAR N . £E 32 7 WinNT #4E RS R, char (5 1 ANETS, int & 4 N,
short /7 2 NFH. ISR S H g LU RS

sizeof (A) = sizeof(int) = 4

sizeof (B) = sizeof(char) = 1

sizeof (C) = sizeof(int) + sizeof(short) =4 + 2 =6

sizeof (D) = sizeof(int) + sizeof(short) + sizeof(char) =4 + 2 + 1 =7

sizeof(E) = 2 * sizeof(int) + 2 * sizeof(char) + sizeof(short) = 2*4 + 2¥1 + 2 = 12
sizeof (F) = 3 * sizeof(int) + 2 * sizeof(char) + sizeof(short) = 3*4 + 2%¥1 + 2 = 15

SR b, RBERFBAT G RA0E

sizeof (A)
sizeof (B)
sizeof (C)
sizeof (D)
sizeof (E)
sizeof (F)

- = 0 = h

2
6

AN S AEVFZ YA B FERAM, XA B TR A X5 A FA R A



32 HE2E A, const. static 5§ sizeof

BT G X AP A M A AL EE B IR KRIOARR] . — 2657 & 0 Joses i R i Bt L e A
By S R AR AE IR . HADT & W RER A XA AL, EREEHKZ, WRALEES
P & 1B RO B AP BOAT X 55, RS FBCSCRATREIR. B, A7 SRR
ML TG, GRS int B (BB 32 MRS AFBAEMMBETT Ry, A—A
BRI AT A s T RAFIRAE A b TR AR 3Ty, WTRESTRE 2 DMEAN, P
B 4 R SR AT AT PHE A 3 2% int BB . SR, 7GR L FRIRE . X
2 % ) I T8] (5%

XF L A, BAOEEFENE, AHEBEXNFEE. FhifasBRIIEsE
WA ARG R TG 2R, BT AT LUIE S e g 3 454508 TG 13452 1T 503 0 4 2
KA X 55 5

FASF BT NG AR SLIAH G, — RS, WL 3 MHEN:

Q  S5RRAREL K Ry Mk BEE 4 L I B BE AR Y B 5 1K) /N T B B 5

Q St B AR T 2R kiR (offset) 542 Ak 51 K/ HERUAS
WA TRE, MIFRSERRZENN EEA YT (internal adding)

Q  ZERR KN G i TR AR R B KR, WA R, WiFHES
FERR — AR Z 5 EIHFE AT (trailing padding) -

PRAE DA T () 25 K 4 R 451
1 struct S

2 {

3 char ct;

4 int i;

5 char c2;

6 1}

cl KIWBEER 0, i MWB RN 4, cl 51 ZEMEFRE 3 MIEFT. 2 KWBEEN S,
IERHURE 143+4+1, 5T 9T, HTRXERBHFEARLEN int, KK 4 NF,
PN 3 ANFATEE A 4 A XFE— 302 12 MY, RS AR h & AN RN
HLRE:

sizeof (A) = 4;
izeof(B) = 1

sizeof(C) = 4 + 1 + 3 (¥3F) = 8
sizeof(D) =4 + 2 + 1 + 1 (35) = 8
sizeof(E) =4 +4 +2 +1 + 1 =12
sizeof(F) =4 +4 +4 +2+1+1 =16




HiXEE 15

[Ex]

{1 sizeof i+ H & H R BB HI RAZE K/

33

sizeof (A)
sizeof (B)
sizeof (C)
sizeof (D)
sizeof (E)
sizeof (F)

- = O 0 =

D N

HARE 15 {5 sizeof VLS BN R 2 IR/

% & AEH sizeof it HAA B ¥ KT R =8 Ko
HIIME: *hkk
W R IR g 2 4 (FE 32 47 WinNT ##1E RSG5 T ).

ONOOO A WOWN =

WOWMNMNNONNNDNDNDNNND = = = o o= ©
~ 0OOWONODOHAEWN- 00N HWN=O

#include <iostream>
using namespace std;

class Base
{
public:
Base(int x) : a(x)
{
}
void print()
{
cout << "base" << endl;
}
private:
int a;
}s
class Derived : public Base
{
public:
Derived(int x) : Base(x-1), b(x)
{
}
void print()
{
cout << "derived" << endl;
}
private:

int b;
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cout << "size of Base obj is " << sizeof(obj1) << endl;

cout << "size of Derived obj is " << sizeof(obj2) << endl;

cout << "size of A obj is " << sizeof(a) << endl;

cout << "size of B obj is " << sizeof(b) << endl;

32 };

33

34 class A

35 {

36 public:

37 A(int x) : a(x)

38 {

39 }

40 virtual void print()
41 {

42 cout << "A" << endl;
43 }

44 private:

45 int a;

46 };

47

48 class B : public A

49 {

50 public:

51 B(int x) : A(x-1), b(x)
52 {

53 }

54 virtual void print()
55 {

56 cout << "B" << endl;
57 }

58 private:

59 int b;

60 };

61

62 int main()

63 {

64 Base obj1(1);

65

66 Derived obj2(2);

67

68

69 Aa(l);

70

71 B b(2);

72

73

74 return 0;

75 }

[#%47]

EHXANEFE X T 4 2K, 2 5)/& Base. Derived. A 1 B.
K72, B2 AMKTFHE. FHEZEEDEHRKDI.

Q X T Base 2k, ‘& 5 H WA KA sizeof(int), T 4,

H 4 Derived 25/ Base

print() ER B 5 N AT



EiXRE 16 £/ sizeof It HEMMKRMEN RZ=E K] 35

Q XT Derived J5Kiji, Lk Base KE—MEERELG, BIMZ 4 N0, —IL& 12 515,

QO XF ARk, HTESHERRE FikdHEINERT —MEREREZ S, &
BHE ARSI ERIRE R, —IE 8 AT,

QO XFBAkil, th ARSI, HML44MFT, —HE 12405,

WX AT A Y, HEREA S H AL, REGERE, e MREER
PNEIAAE, BERARZEZH T —MEHES XD ROEREEE, I HEEX A ERETT R
HTHZLW CEHERZ DN ERED MAREEWRLIKA.

[&X]

size of Base obj is 4
size of Derived obj is 8
size of A obj is 8

size of B obj is 12

w16 fH] sizeof VHEEMIUGR AR I R ZE ] K/

# 5 4£H sizeof i B PAYk AR 4G K2t 44 = 18] Ko)s

HISAE: * ok kk

1 #include <iostream>

2 using namespace std;

3

4 class A

5 |

6 1}

7

8 class B

9 {

10 };

11

12 class C:public A, public B
13 |

14 };

15

16 class D:virtual public A
17 {

18 };

19

20 class E:virtual public A, virtual public B
21 {

22},
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23

24 class F

25 {

26 public:

27 int a;

28 static int b;

29 }

30

31 int F::b = 10;

32

33 int main()

34 {

35 cout << "sizeof(A) = " << sizeof(A) << endl;

36 cout << "sizeof(B) = " << sizeof(B) << endl;

37 cout << "sizeof(C) = " << sizeof(C) << endl;

38 cout << "sizeof(D) = " << sizeof(D) << endl;

39 cout << "sizeof(E) = " << sizeof(E) << endl;

40 cout << "sizeof(F) = " << sizeof(F) << endl;

41

42 return 0;

43}

[ ##471

FBERFU .

Q RS 3517, HT A BFH, RWIFHILHE > char 252K, HKRbrdE K5
— X% EIIHKANA T ANFET

Q M 3617, KB RIMMAME, #E 1 AF.

Q L3747, KCEZEHKB AMB, HAXMIRRK 1 AFT.

Q fRR95E 38 17, K D ZEAAB A, HiFEHRAZRLE MENICEMIEE, fREK
NA 4. TR TR, WIESRASLIE > char T. B KE 4 NF5.

Q RS2 3917, K E 4K HE A FFHMEAAE B, FeERME A KR
5K B FaE, iR KDA 8 MFT.

Q 4017, KF 5F  MFSRAEER, XNEHSBAKZEAERR LG, 10
B A R R AR SAEX T, Bdg RIS, BRIV 4 N,

€=

sizeof(A) = 1

sizeof(B) = 1

sizeof(C) = 1

sizeof (D) = 4

sizeof(E) = 8

sizeof (F) = 4




HiXE 17 sizeof 5 strlen HHfLEX S 37

AR 17  sizeof 5 strlen AAWFEEX 51

Kt

# b HfE sizeof 5 strlen 4 X 3
HIIAE: Kok *k

(#2471

TR 54k .

sizeof HRVERT, strlen &K%

sizeof BRAETF 45 AT size t, 'EAELHFH typedef 4y unsignedint 25%Y, 1%

RULRAIE e 25 94 SE BRI 8 ST PR B R B I 1T K/

sizeof I LAFHIRTUMMSHL, strlen HAEH char* iS4, HWZE A0 45 2T

M sizeof MSEARI, 1LIBL strlen HUBIL ATEE T o

Q K HFFEFEGFRIRE sizeof BigIFEIL T, Xl sizeofix) Rl LA K E X
BAHELIRE . strlen W& RELEBITRREA RETFEHK, EHKITEFERTSH
I EE, ARBE AR,

Q  sizeof JEWIHZAR, BAUNFEI; MELEESL, WTLLAMIEIR. XZEH sizeof
AR, AR K.

Q ErEAFREEKE A filhn,

r

00

(H

1 char str[20]="0123456789";
2 int a=strlen(str);
3 int b=sizeof(str);

a tHE R LL 0x00 Z5 R AR R KE (ANMEFE 0x00 45K FF), XHEERE 10,
b vHEL A ) & S BE I B str[ 20157 o5 B AR 25 TR KN, ANS2 BLTHIAT-f PN 25 1) 25028 T e

, XHEERE 20.

Q QURESHEIREHR R TR, W E B strlen. B,

1 char* ss = "0123456789";
2 int a = sizeof(ss);
3 int b = strlen(ss);

a WL ss 405 A E IR, IXEEERE 4.
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b iR ss IR AR R K E, XBRERE 10.

A 18  sizeof AAWPLE H &

# 5. I sizeof 49 A&
HIIRE: ok ok k

[ 4R ]

sizeof 1 LA F i

O S5 ECH VO RGMFEIBIFEREATESS . B4,

1 void* malloc(size t size);
size t fread(void* ptr,size t size,size_t nmemb, FILE* stream);

O B\BEXDEEONRAENFFHITERETS . Fl,

1 void* memset(void* s,int c, sizeof(s));

Q fEESRXREN, UL RFEFIEZE DAL DA AT
Q ETFRAKY 7, £ Windows PIRZEHREHA —AF K FBoE FIKIK

R KA.
QO BT EAER AT A I vl B HIR AR AL, B IFEW KRB AE S K/ A
sizeof KA H EIFH .

O WRRAEBR R P N BHES RR BRI S, W sizeof 45 I HFREH IR/

AR 19 $RE—EH strlen()FREARES sizeof THHR ARG

# 5 sizeof REe A FiHHEFHE KA
HIIAE: dk Kk

#include <iostream.h>
#include <string.h>

void UpperCase(char str[])

{

o h N =

int test = sizeof(str);




iR 19 #kiE—(EH strlen() BN sizeof HEFFHEKE 39
7 int test2 = sizeof(str[0]);
8
9 for(size_t i=0; i<sizeof(str)/sizeof(str[0]); ++i)
10 if('a'<=str[i] && str[i]<='z")
11 str[i] -= ('a'-'A");
12}
13
14 int main()
15 {
16 char str[] = "aBcDe";
17 cout << "The length of str is " << sizeof(str)/sizeof(str[0]) << endl;
18 UpperCase( str );
19 cout << str << endl;
20 return 0;
21}
[ #2471

IXANFE T A7AE R THI P 7 THI 4 ) 851

(1) BA%{ UpperCase(char str[])[f1 i B 2K str 35 7] (02 757 8 TR /NS FREFE 0 K F
B, TR 9 7RI sizeof(str)/sizeof(str[0])3K 75 K40 H (1) 76 B A H LUE AR IR ER 1
$RIM,  sizeof(str) 1 2 FIFFAZEA RIS KA, TR —ANFRFHEE IR, k4 775,
Rl iX B BEFEEE 4 K, ZEARRS 2R 18 4T main()p& I A L RE SSC2E 3 SO IO A DO AN 75
HATH M. LR A “ABCDe”.

(2) fEARREEE 17 17, XEMZEREHEITENFRFHRIKE. 21, sizeof(str)/sizeof
(ste[ONTHE IR BA T E AL, FEFRPKEKR L, REEHANKERORE /B
SERFF0'

NiZH strlen) B ECKR A sizeof HHH AT KE. EFKAHITF.

1 #include <iostream.h>

2 #include <string.h>

3

4 void UpperCase(char str[])

5

6 int test = sizeof(str);

7 int test2 = sizeof(str[0]);

8

9 for(size_t i=0; i<strlen(str); ++i) //HEFHFEMNKE
10 if('a'<=str[i] && str[i]<='z")
11 str[i] -= ('a'-'A');
12}

13

14 int main()
15 {
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16 char str[] = "aBcDe";

17

18 cout << "The length of str is " << strlen(str) << endl; //IHEFFRMKE
19 UpperCase( str );

20 cout << str << endl;

21 return 0;

22 }

(&%)

FRAGEE 9 AT HIZE 17 4T 1) sizeof(str)/sizeof(str[0]) N 1% strlen(str) &4 .

A 20  {#H sizeof PRI AT/

LU AR R A5 R

%5 12 sizeof i+ F-BEAAIR 64 K
HIIAE: dkkk

1 #include <iostream.h>

2

3 union u

4

5 double aj;

6 int b;

7}

8

9 union u2

10 {

11 char a[13];

12 int b;

13 };

14

15 union u3

16 {

17 char a[13];

18 char b;

19 };

20

21 int main()

22 {

23 cout<<sizeof (u)<<endl;
24 cout<<sizeof (u2)<<endl;
25 cout<<sizeof (u3)<<endl;
26

27 return 0;

n
@




ik 20 (£ sizeof HEBKEHEAIK/N 41

€200

EAFEFEENT 3 ANECEHE us u2 il u3. FRATTEIE RS KNI T8 BT I R
by 2 A K I — AN R KN . I BT FE A& EHEEAY, W union. struct. class K%}
357 A R 3 HR R R R B 6 5% 7

Q X uskit, KRR double KAt a T, B sizeof(u)=sizeof(double)=8.

QO XF u2 ki, BAMAEEE char[1I312RA WA . XBEFER, HTFERH 1
R int b IAELE, u2 MR RNAS K 4, AU, u2 HIR/ANAZIAE 4 FRXE5F L,
It LA 7 FH 1R 2 0] A o Bl 13 x5, B 16.

Q X u3 ki, BKKIZS M char[1312RA (154, B sizeof(u3)=13.

XHE LT CPU X FF1 1) 8. T UG 3 2% o /S AR B0 57E & (% 55 B DARR = N A7
R, X352 v LUE &), A# H#pragma pack(x)n] LA AR 4 i 48 0T 55 7 e CHHflil A
R0 T IR PR a0 77 5 S A & KA —A. B, $8EmiFEdRic 2 X5, int
R KN 4, W) int FIXFFEH 2 F1 4 PEUNE 2. EBRARIXNF TR, BAJLEIE
HIBAE R A K T ERIAIXS 5 /73K 8 (BR T long double), Fr LA A [ A ST %) 5% )5
A AT LA R A 3 S RN . Bl T AR

1 #include <iostream.h>
2

3 #pragma pack(2)

4

5 union u

6 {

7 char buf[9];

8 int a;

9 1

10

11 int main()

12 {

13 cout << sizeof(u) << endl;
14

15 return 0;

16}

CH+Ii A RT3 S B A 0 7 7 R H 8RBV — A

LR, BT EA T E S F R 2, BrEd int MIXFERAERR T 2 Gint B 5
XA 4), u IR TIN5, o 2, BT LR sizeof(u)=10.
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TR RE A 34T, int (XA 4, u B SFEUSR R R BRI 5, R 4, BT
LA sizeof(u)=12.

[EX]

8

16
13

A8 21 #pragma pack )1EH

EREARRS S ) IE R 4 2R .
# % 22 f##pragma pack 154~ 494E A

HIITE: Kok ok k

#include <iostream.h>
#pragma pack(1)

1
2
3
4
5 struct test {
6
7
8

char c;
short si;
short s2;

9 int i;

10 };

11

12 int main()

183 {

14 cout<< sizeof(test) <<endl;

15

16 return 0;

17}

A.9 B.10 C.12 D. 16
[#247 ]

ARG5S 3 47 Hi#pragma pack FXIF A 1. H T S5HI4E test FHIRL A sl s2 Fl i ) EH & Xt
Faalh 2. 284, HAT 1. FHeEfI#EER | fEAXFF, sizeof(test)=14+2+2+4=9.

WRABAILE 34T, WHFEIRRIAXTFA 8. FTLARA G B S KA FE /N T 8, K
HWEAMER B 5 IX5%, sizeof(testy=1+1 (¥h5F) +2+2+2 (3p5F) +4=12.



EIRAL 23 Aft 4 inline gERIFIEMRRIAREXHTAEX 43

mikdt 22 2% 5 | AN RS

e R A RS A
HIIAE: ok kK
[##47 ]

SIANWECR B L H I, HeB C iEs P RIEXIE R %5 & SRR RFE T+ R
BORH BRI 8. £ CiES BRI FREE X.

1 #define ExpressionName(Vari,Var2) (Vari+Var2)*(Vari-var2)

XA GE XAETE A A LR DR, HEM BB S, WE TS8Rk,
R R SE — R ANMIERAE, PISCRIR . P2 MAETEA ERT — A ek, EAEfE
e, AR BLES 75 5 R P e gk e, DRI AR BB HEAT S50 2k iRl
WANREE S CH4 A ™ IR B I EF AL 534, & IR [BIE B A e Al 5 il 4 g T
Fei ik Ry, IX8F, EREH RS — R I RIBS AR PR .

5i5h, AE CHHGINT RERMVIHIER], XA, R A BRESRE W —ARERY
e R ORGP IR SRAAAT R IR PRBEAS AT REAE ALK A 58 ORI (BRI R VN this $8%EHK
FERIEMALED.

inline #EtH H) H (1), BIERZKN THARRKMEERERZE L. CHBR T EME LA, [
IS SARGF M kA T & HIPE s

A& 23 ft2, inline REARAFHIIRRAEX 2TER M Bt X

* 5 EEAIRRHA TR LR ARZ AL

HILIRE: Kk ok



4 E2E WMAIE. const. static 5 sizeof

(#2471

AT JUAR A -

O  inline & XIIKM N ERREL BRERARRIBTRNFRT R, AN ERGEATE i (&
ERERIT) . BA TR, SeRbRE.

O RENECRE R DM EIER KA. FiiFaSaRH - DABRKREN, HhAaks
ERSEIRE, REFHHIER: REET RIS, B RHER—
MNEIERIBRE FE. XFERUHER 78RBS BRE

Q  inline 7] LAAE AN A2 BB, =48Rk T LAAE L o A FH B 2 SR A DR 97 BB B L
A -

HARE 24 BNk B RS &

Z 5 ERAKRILGERNHE

HIAHAE: Kok k

[##4Rr ]

B 55 inline B8 #OAT LA S8 2 HURRIEXTE XK 2 € X

WEKEREE CHERP N &R 1, Nz R E AP R L. BATTE XK — e
FEHE R E SORAAAT I ERE RN, IXFE, ST RE R T BA TR 5 B T .
X T AL B DR B 5 152 5 A B A6 P AR B 4 ) R BOR BEAT . A R IRATTIE X 3L 'S B R
BREUE OB R BR BTG, R RIS LE BT (RG4S T AR AR«

Class A
{
Private:
int nTest;
Public:
int readTest()
{

return nTest;

O ONOOO AN =

}
10 void setTest(int i);
11 ¥3

18 inline void A::setTest(int i)




EiXE 26 ABRKEHSEEFARXS 45

14 |
15 nTest = 1i;

16  };

K A PR R 2L read Test()F1 setTest()# /& inline PR%L. readTest() ek ) & SARYE AR
FAEW o, B readTest() H & 44k inline BR4;  setTest() R HUIK) & ARLER TS B 2 4b,
R L inline JCBE ¥

w25 I ZAMEFTAT R R AR e SR R

# 5 PR AR A B b

HILIAE: Jokkk

[ ##47]

W ARSI (D AU, A 2 T R B0 JFRY, T4 s ek 01
PATHCE . W PAT 20 £ AR 0 B Tl AH BT R B0 H PR R, IRA SR K3k 2
Rb. H—JrH, B—4bBCRRE TR AR B R AR, KRR SRS B K, W
B2 MNAFT . UL NGB L.

O  wmRREAEN RS, FHNBESBNFEERNT B

O W R EAE N HIIEER, AT R F R Y AR (1) B 1) 22 L e 25008 F 0 T4 K.

Q  #Bob, KRR R BRI R R 5 ik N R R A FH N B R B 2400t R

FORATAY BR BT RE S BEE — 24T 4, W “firfirih” AT T FE % 52 %) 5 1 K it
bR BORATT ) R 54

JIt LA 52 [ {6 45 440 3 o B8R A 74 R B0 8 AR TRAE R S R . — NP I G i 25 K
SRR R B e XAk, AZhHLEGEAER M NEBE GXUE T inline AN 1% H BLAE BR £ 1K)
),

AR 26 NIReRE SR T2 X0

FE EFABKREE R T XA
BILIAE: Kk ok ok k



46 HF2E AL, const. static 5 sizeof

[ ##4r]

O WEREAEgEN I, ZEAETwiFEN Rt .

Q  FEGiFEMRE, PBCEREOT DLE R Rk 2 B RS, i R AN TR S
A

O WS LA RGE R BRI . 1B AR T EMISMIEDIRE, 2R A IXFEN
Vit

Q ZEAZERE, inline BREUE R EL.

Q A NNENLAEESE (RSN S AR , FUESH

B SCHE o T A IR BR B SO AN B — Sk



¥ 3 =

5| A #iE st

I CHEIARGFE SFE, 2 CHERIR— AN ERENR. Ef. RIEHE-RSIH,
AT AMERE PTG . k.

REZ CHES T Z M EIERR. B REL CIESREEMR M —.
FEHFRE AT LAG S ORI RO . 2 RN E ) C S T REEK 3, [N,
fREHth 2% C = i INXER—#85).

FREH AT AR AR & P B 0 5, Blanfi s i, Ho. Gk, KLU, A
AR AIREY, IXLEHRRY S [0 A [R] B BHE A7 A

FERFREERMTEAR T, VFZ a5 5T ) SR 2 & AR R E % 1, Bl B 54t
eREAREE . HRIRE . IREMEE. YRS

A FE VR 2 S BR 22 w] B FiE B AN 0 T 0 E s A AT 4 i HLAn B A
WA AR, HERE MR & A

A 1 sy | H

A T a AR, ot m g MR P T4 2.



48 ¥ 3FE SIHFES

#5: —EEE5 A
HILIAE: h ok ok Kk

1 #include <iostream>

2 #include <string>

3 using namespace std;

4

5 int main(int argc, char* argv([])
6 {

7 int a = 10;

8 int b = 20;

9 int &rn = a;

10 int equal;

11

12 rn=b;

13 cout << "a = " << a << endl;
14 cout << "b = " << b << endl;
15

16 rn = 100;

17

18 cout << "a = " << a << endl;
19 cout << "b = " << b << endl;
20

21 equal = (& == &rn)? 1: 0;
22

23 cout << "equal = " << equal << endl;
24

25 return O;

26 }

[##4hr]

O fRESEE 7 4TAEE 8 4T, AR R a MR E b 5 HIBEVILEI R 10 F1 20,

O MREHEIIT, FHmALEEaN—5H.

O AR 1247, £ m EER b {8, BEi m HSC R a il— 5144, 5 m R
IS Xt a MRME. BIPATEMESS, a FIMEBLZ b IME, BI#SE 20.

Q REE 1617, ¥ m KEHA 100, T4& a FIEZERKLT 100.

O AR 2147, % a HbhkS m MHbBEBTHOE, WRAMH, & equal I{EN 1,
BWH 0. ¥ m AN a5 H, AFTEN m HIITRENFHRIT. mFla & HATF
R —AMEER T, EfTRA Rk, BTLL equal 4 1.

[&EX]

1 a = 20
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2 b = 20
3 a = 100
4 b = 20
5 equal = 1

ikl 2 fReE RS

R0 3 R AR, o R4 RMEFET4ER.
#E5: AT EINA
FIHNE: hkkk

1 #include <iostream>

2 using namespace std;

3 int main(int argc, char* argv([])
4 o

5 int a = 1;

6 int b = 10;

7 int* p = &a;

8 int* &pa = p;

9

10 (*pa) ++;

11 cout << "a = " << a << endl;
12 cout << "b = " << b <<endl;
13 cout << "*p = " << *p <<endl;
14

15 pa = &b;

16 (*pa)++;

17 cout << "a = " << g << endl;
18 cout << "b = " << b <<endl;
19 cout << "*p = " << *p <<endl;
20

21 return 0;

22 }

[#%#r]

Q I SATAGE 6 17, AR o MBRIARE b AL A 1 F1 10,

Q R 747, AHEBRKNIEE R p HVIGHIER a.

Q AR 84T, A p M—ANEEE5IH pa.

Q  ACASEE 1047, ¥ pa ¥8MMIANAEM 1. BT pa & p 51, BrLAdbAtszpr ERX p
TRKAEM 1, sZatnl, 8K aZTRT 2.

Q  AAS5E 1547, % paf5mALE b Mk, BT pa & p MI5IH, Brolkst p thigm
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T b hL.
QO R 1617, ¥ pa fBFAMAEM 1. BT pa & p M5IH, Broltbiysips E2X) p
BROAEML, BEEbinl, 4R IbERT 12,

[EX]

1 a=2
2 b =10
3 *D = 2
4 a=2
5 b = 11
6 *p = 11

A8 3 AR —E RS

#*E5: —BREEINA
B E: Kok ok

1 #include <iostream>

2 using namespace std;
3

4 int main(int argc, char* argv[])
5 {

6 inta=1, b = 2;
7 int &c;

8 int & = a;

9 &d = b;

10 int *p;

11

12 *p = 5;

13

14 return 0;

15 }

[ 247 ]

Q AR5 61T, 1EM, AUV ERIZE a Ml b.

Q AURS3E 71T, RiFHER. AT A GIARBNEE ¢, HREERAVIHRK. XES
HBLGs AR, DA 5| R R AR R AE 7 B 1) R B e AR A 4

Q QR 84T, IEMi. AT — 3R ai5IH do

Q fRRSE 94T, SWiFHEIR, 8 d MENZRE b 4. XRS5 L RELE S B (¥ i
RE, LU AAREFHE S A A AR R A KA 4 .
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QO B 1047, E#. HHT —EHKIEHZE p.

Q L5 1217, BITHHR, Bp MARRN 5. BT p BB, UL K
p RANEFRE, WEHRH N AERELEREERK, &IBEEREIT 5.

B 4 Al SRR A AR

5. R¥5NA

HIIAE: hhkk

[#&471

ARG F

1 #include<iostream.h>

2 #include<string.h>

3 void swap(char *&x, char *&y)

4 {

5 char *temp;

6 temp=x;

7 X=y;

8 y=temp;

s }

10

11 int main()

12 {

13 char *ap = "hello";

14 char *bp = "how are you?";
15

16 cout << "ap:" << ap << endl;
17 cout << "bp:" << bp << endl;
18

19 swap(ap, bp);

20

21 cout << "swap ap,bp" << endl;
22 cout << "ap:" << ap << endl;
23 cout << "bp:" << bp << endl;
24

25 return 0;

26 }

IXH swap BB RS 5 IH SEBL AT B30I . 1T swap BREURIREHT | Y,
Bt AR BB LS, MARES.

WMRAHIEETIH, MARHZHAGETE swap REPE K, FEAEREES, REk
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L BRI I I FEET AR IR [ PR S H X SERRE) ap A1 bp B M.
R BHAT IS5 R A -

1 ap:hello

2 bp:how are you?
3 swap ap,bp

4 ap:how are you?
5 bp:hello

MBATEERKE, swap BB SRS T A H P75 8 19 H 1.

2R, WERAHGIH, ERTBAH —4EfREH iR B RAFH B B9 7T LS swap R 2 ik
AN A

1 void swapi(char **x, char **y)
2

3 char *temp;

4 temp = *x;

5 X o=ty

6 *y = temp;

7}

I HATHEAR S 19 T80

1 swapi(&ap, &bp);

PR e bk (75 2K, [RIRE AT LR 32 B A7 455 & 0 H 1

A 5 BFAH—SEGIH

# 5 REGA
B E: kok ok

1 #include <iostream.h>
2

3 const float pi=3.14f;
4 float f;

5

6 float f1(float r) {

7 T = r*r*pi;

8

9 return f;

10 }

11 float& f2(float r){
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12
13
14
15
16
17
18

f = r*r*pi;
return f;
}
int main(){

float f1(float=5);

19 float& f2(float=5);

20 float a=f1();

21 float& b=f1();

22 float c=f2();

23 float& d=f2();

24

25 d += 1.0f;

26

27 cout << "a = " << a << endl;
28 cout << "b = " << b << endl;
29 cout << "¢ = " << ¢ << endl;
30 cout << "d = " << d << endl;
31 cout << "f = " << f << endl;
32

33 return 0;

34 }

[#&4r]

IXE AQREOR P2 AR R E, R0OKEORMFR SRR 5 H.

Q

00D

fRES2E 18 17,
RIS 19 17,
RIZE 20 1T,
RIGE 21 17,

IEff. AEUHRE OMBRIASEIRH, HBIASEEN S.

IEW. AR 200K ASHERH, HBRIASHENR S.

IE#. #%&E aBh A1OFEREHE.

fiR. HAEE b BN AOKREE. EAE AOREE, £REET

HIME 78.5 W& — Mimit 22 & temp, XA temp ZE thgmiFsba g L, RFE
LA temp HI51H be X BXF— NG E temp BT HES K AR

AAS38 22 17, 1E#. RORBAERFEERIHFEA R CIGNZE temp, 112
BHEKERZE fIRPIZA ERE.

FS%8 23 17, 1Effi. ERBCPEAEHE ER, MEEEFEHASRERENSIH,
EAp TR AT 4 P BT A AR E .. BASERE TS R E A0,
A REE fMAREEKT5IH 4 FTLELZem. U, SHIER. #
w, BRI RRS I HIRE], AR E £ 78.5.

AS5E 25 4T, 1EMh. ¥ d {EDN 1.0, BER d B4R E F5IH, Eik f o

% 79.5.
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[EXE]
RRIGE 21 1TENR. FRE 211758 2817/, BITERWT:

1 A =78.5
2 C =178.5
3 D =79.5
4 F =179.5

w6 S8 I ILEHR

P AR A R
# 5. K5 A
HIIAE: *okk

1 #include <iostream>

2 using namespace std;

3

-+ class Test

5 |

6 public:

7 void f(const int& arg);
8 private:

9 int value;

10 };

11

12 void Test::f(const int& arg) {
13 arg = 10;

14 cout << "arg = " << arg << endl;
15 value = 20;

16 }

17

18 int main()

19 {

20 int a = 7;

21 const int b = 10;

22 int &c = b;

23 const int &d = a;

24

25 at+;

26 d++;

27

28 Test test;

29 test.f(a);
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30 cout << "a = " << a << endl;
31

32 return 0;

33 }

[ ###R]

2 const IAES | Z ATRAR S IR —NE RS NaefHE RS HESs | HRE
(RIME -
Q R 1317, BiR. BASE arg 22— NHEEIIHERE, Pl arg MELERE
N AR B .
O  fRASZE 20 4T HIZE 21 1T, a B RBEIAR &, b AR &,
Q fCRSEE 22 4T, FB c A bMGIAH, k. HEFRE Db IEE, e ARHE5IH.
IEHRE 7 2N A -

const int &c = b;

Q MREHE2317, AW dHaWERTIH, EM.
Q fCR%%6 2517, AR a B 1, EM.
Q MREFE2617, d AW 1, iR, dRERSIH, TRex d AR ERE.

M EHERHTATLAE R, W TFHERMNAR, Lo HEBLIRHF BRI, Tk
R, HSIATURERER, hiTEWER. BREFR, LfratEit,
AR T H 5 M SL 5 H R BRI

[&X]

RIS 1317, k. [RPFR arg MEABEHRE K.

IS5 22 1T, k. REEAREHEEREAEE AFEENTIM.

A5 26 1T, k. RPIEARMEH®EESIHESRERE.

(A = B i R R A

X5 F| A Ade4tes X B
HILIAE: Hok ok ok k
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(#2471
X F

(1) YA ERAFE. 51 HECIRKFN BARIHAL, 5 HE— MRS,
FREHFEE SCIIIARAN IR, T LAFE 2 S T AR AL AT 1 5 BB A

(2) AMESEARRE. 51— BERRIEA TR R —DXER, ERAREHE SRR A — Xt
M5 M TiESHEAEMT R AR AT LA A AR [ 5 — DX 5. @5 FIREHF AR S e M
JREER BRI ER R

(3) Af#4E NULL 5H, SIUHARMERIRRZERGIH, SO0 RTR DR,
M FEEH AT LR NULL, AFRESRE RIS, T DIERHEREERXSR, Bre R
EIMRTE, A5,

(4) PRTFEBXA . HTIIAAAERZE, XEREFH T80T EZN e
MIEktE: M NFELE TR HH AR5 RER R I E .

(5) MAMXA. R —BigE N ERAREE R, BaNZEHGIH.
WMARAFFAESRR R NULL (AMERAEFIXTR) BREEA R 2048 AN R Rx S e mT fgtk,
EAE e

Khr b, EESEE, SUHMAEMN S, £ 6REm, 510 SR
FEoRSCEIN, RS a8 WAV T . BkU, SIABERAREMBE, XA
AR R E .

A8 8 Wit 2fes D efefiaet e

A 5§l AAda4teg XA
HIIAE: Kok k*k
[##47]

HEFAFAEESIM, FFESIH— BEYIGH AR R — DR, ERARER SR 5 —
MXBRMGIH, FEHEI R %4,
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St FHeE R UL, B LABER R [ A x5, F BT IAAI4G/G, 808 NULL, BrBAAS
74, const FREHMIRIFAEZTRE, I HA T RE LB fa4T

w9 STk I

FE: B RAu4te B A

HIIAE: Kok ok k ok

FIAR R a 25 H R T 72 X

a. —MMERH (An integer)

b. —MEIM AL )FEE (A pointer to an integer)

c. —MRFAREIIRE, EAR RKTREHRTE [ — N RHUK) (A pointer to a pointer to an

integer)
d. —NF 10 MEREFIEA (An array of 10 integers)

e. —MNA 10 MREFEA, ZFREHETR R —DNEREK) (An array of 10 pointers to

integers)
f. —MNMERA 10 MBI E A T4 (A pointer to an array of 10 integers)
g. —MNRR RN IR, ZREE - NEESHOFRE - HERE (A pointer to a

function that takes an integer as an argument and returns an integer)

h. —MF 10 NMEEREA, ZiEHER DR ZREE I BRSHOFRE—
NEERIEL (An array of ten pointers to functions that take an integer argument and return an

integer)
[EX]
a. inta; // An integer
b. int *a; // A pointer to an integer

c. int **a; // A pointer to a pointer to an integer
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d. inta[10]; // An array of 10 integers

e. int *a[10]; // An array of 10 pointers to integers

f. int (*a)[10]; // A pointer to an array of 10 integers

g. int (*a)(int); /I A pointer to a function a that takes an integer argument and

returns an integer

h. int (*a[10])(int); // An array of 10 pointers to functions that take an integer argument

and return an integer

REE: BiXESEEAR

fERALEN: HENEREIMRAESER, RedEhL6E, BELE. L83 RE
S, BN AP R . — BRI AES BRI AR, BBk EES . BRI
N, BB R

X EXXAMEMHEAT A NNIEE, %R AR E PRSI B, T2 M
5. XRERA—A A REARE XAPRRTFRESE 1

BRAEIE I J LA K e el s A Ze ik WIAR B B 4R 5T 5 i .

1 int (*func) (int *p);

BB K E LARRTF, B func, ERSMNEE —XMEFES, HEDLR
5, XUl func B—NMEH: REBHZXANEES, £F LA, HE—EKES, XU
(*func) & — AN ERE, T func & —NMERXRREHTEH, HE —MREERE, XRRHAR
A int* KA ES, REMELREZ int.

2 int (*func)(int *p, int (*f)(int*));

func # —XHESEE, HAUE A5, WH func B2—NMEH, BEHHES, AuthE
MNMES, 4 fune 22— NIERREKTEE, XRREEA int *H int (*)(int*) XK K S,
RIAME A int 5B, FRE—F func ITEZS int (*0)(int*), ZLLATTH KRR, fHE R
feEt, MR EES nt KB KES, REMEXR int.

3 int (*func[5]) (int *p);

func A —AMPEHEAT, W func 22— NEA 5 ATTERBA; func MZELH A,
BH func MICFZEE . EERXEK*AZREM func 1), TREM func[SIK, JRER[]
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BEARES L R, func SEER(SE, BHMEME func[5]. BEHXNMES, BHAL, H
XS, U func BEAKITRZRECRAMTREE, BT KR RA nt* KK
K2, R[FEHEERLY int.

4 int (*(*func)[5]) (int *p);

func # —MEAFESEE, ZUNH—*, B4 fune B—MEEH BELHES, AL —
MRS, W func E—MEREAKEE . RAELE, ZUHE M5, HEHEA
HAMITREEH: HEiESs, AUHENMES, RHRXANEARTRZE R R
fatt. B4 F, wiad: func E—MERBANIEE, XMEHAKTTREREIEH, XL
fREHR R BA int* RAUTEZSS, REHED int R R 2K

5 int (*(*func) (int *p))[5];

func &R EHRE, XRRKEEA int* RYKTES, REMERTR B M IRE, s
] IR K e 32 BT 5 4 int TR 4.

ik 10 B EER— AR HRE

# .5 R84 RE
HIINE: Kk ok Kk

1 #include <stdio.h>

2

3 int main(void)

4 A

5 char a[] = "hello, world";
6 char * ptr = a;

7

8 printf("%sc\n", *(ptr+4));
9 printf("%sc\n", ptr[4]);
10 printf("sc\n", a[4]);

11 printf("%sc\n", *(a+4));
12

13 *(ptr+4) += 1;

14 printf("%ss\n", a);

15

16 return 0;
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[ f&#r])

Q R 54T, AT —NERFEA a, HYILEE A hello, world", HHELANO'SE R F
o

Q REE 61T, HUH—ANFRIEE ptr, HWIBKIEAKAaE WE—PLE
bk .

O R 84T, XE¥ ptr N4, EHHHEEAIAZ, BEtfsn THE a[4RAZE.

QO R 91T, ptr[d4]FN*(ptr+4)—FE, 2 a[4]KIA A

Q % 1017, #id a[4IIA R

Q REZEE 1147, *(atd)F a[4]—FE, R a[d]INE.

Q R 1317, {FX a4 AN 1. BT EK a[4]f# P9 24 "hello, world" 44 &
I8 EAFER O, 1 JEmED.

[&EXE]

OB QON =
T O 0O o0 o

mBE 11 $ReHmsdi e

EH THEFREE.
F 5 454k
HIIAE: Kok kk

1 #include <stdio.h>

2

3 int main(void)

4 |

5 int a[5]={1,2,3,4,5};
6 int *ptr=(int *)(&a+1);
7

8 printf("%d\n", *(a+1));
9 printf("%d\n", *(ptr-1));
10

11 return 0;
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(#2471
X B BRI A O THRE IR A 1 2L .

STHREFHEATIN 1 84, BRIME T —NoREdhE, ARG HIMEEEM 1. FrLL,
—ANRAK t FFREFIIFESN, LA sizeof(t) W Bl HLAT o

Q MREESIT, A4 a, HHa®h s PoE.

Q A% 61T, ptr & int BTk &a + 1, BIECa foMihk, ZHbHEKIMEIN sizeof(a)
({E, BP&a + S*sizeof(int), tHihf a[S1HHhit, BAR, MAT+REr OB T ¥
FtPR. (int *)(&at+1) LR E—DiH S SR HbE, SREIFE#AY int *288, TGS ptr.

Q fRA%EE 8 17, a H&a bk —FEH, HEBA—H. a 2y, e
a[0]fIthhl; &a BXTH (B4l wEHbhl, a+1 BEU T —oErMnt, B a[1]; m
&a+l & F— X Z Ak, BY a[5]. FX BEHA 2.

Q RS 917, A ptr F817 a[S], JFH ptr 42 int*38H, BT LU*(ptr-1)$5 1) a[4], %
5

8 12 #55 e

G FHEEFRISE R
b oAb dgtE
FISTE: hok kK

1 #include <iostream>

2 using namespace std;

3

4 int main(void)

5 |

6 char stri[] = "abc";
7 char str2[] = "abc";
8 const char str3[] = "abc";
9 const char str4[] = "abc";
10 const char* str5 = "abc";
11 const char* stré6 = "abc";
12 char* str7 = "abc";

13 char* str8 = "abc";

14

15 cout << ( stri==str2 ) << endl;
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16 cout << ( str3==str4 ) << endl;
17 cout << ( str5==str6 ) << endl;
18 cout << ( str6==str7 ) << endl;
19 cout << ( str7==str8 ) << endl;
20

21 return 0;

22 }

[ ##4h ]

XA B IR WA A 471807 3K

B strl. str2, str3 F strd ZRAEARF ECH, WAEHFIAAE A abe" I—M0', {H2'E
IR B RAF K. BIHACREZE 15 7F158 16 /7% H AR 2 0.

FEET strS. str6. str7 Fl st tHRZEARFAECHI, EA ISR "abe" FFF R, R "abe" 7 AE
BAEX, FrLl steS. str6. str7 Fl str8 L5 Al —RBEEX N FF. KIS 17, 18 1 19
AT A 1.

[EX]
1 0
2 o0
3 1
4 1
5 1

wA 13 B ER—NAFUi AL

Fh: RARENFER
HIUHAE: ok kK

#include <iostream>
using namespace std;

int main()
char a;

char *stri1 = &a;
char* str2 = "AAA";

©CONOOO D WN =
-~

10 strcpy(str1, "hello");
11 cout << str1 << endl;
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13 str2[0]='B"';

14 cout << str2 << endl;
15

16 return 0;

17}

(4 ]

O fREE 1017, strl Hl— SR NIHAFIR o T8 ) hello" 574 E /b A 5 6
ANERT, BIRWAFRANAE . 2 B AT N A7 3 B 1 B 1t o

O RS 13 4T, str2 $5A"AAA KA FRFRH R, RO RH R, FTEAXT ste2[0]() IR
EEAERAEER, W PRt

[EXE]
fRHL 3R 10 IT 9 BUE TR .
RIS 13 1T FBUsITH IR

w14 FeEhika st

P F AU B R
#E: R4 AR ey e Xabik
HIURE: hok ok k

1 #include <stdio.h>

2

3 int main()

4

5 int ival = 1024;
6 int ival2 = 2048;
7 int *pit = &ival;
8 int *pi2 = &ival2;
9 int **pi3 = 0;

10

11 ival = *pi3;

12 *pi2 = *pi3;

13 ival = pi2;

14 pi2 = *pii;

15 pi1 = *pi3;

16 ival = *pii;

17 pi1 = ival;

18 pi3 = &pi2;
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19
20 return 0;

21}
[ #&#7]

S5 54T, 1EH, PR NIERIAR & ival.

RIS 6 17, 1E#, AUV RIA R ival2,

RASEE 74T, [E#E, 7 IBAIRE AR pil, VIHILIER ival.

CASEE 81T, 1EME, FUIHERRE AR pi2, HIHIRN ival2.

RESEE 94T, IEME, 750 4ERERIRE A& pi3, WITHILH 0.

RIS 1147, SaiFtiR, *ival J2 int 8%, pi3 J2& int *28%Y, AEERaHE#.
RILZE 1247, FRiFHEiR, *pi2 /& int KA, *pi3 & int *HH, SREGXFEH.
RESZE 13 47, ZmiFHEiR, ival &2 int K%Y, pi2 & int *KH, RRERE .
RASEE 1417, JRiFHEIR, pi2 &2 int *28AY, *pil & int KA, LREEAFEHR.
RIS 1517, BT IR, pi3 /& NULL 54, REH 2 *pi3 S K EIEIT
iR,

Q AL 1617, [EHE, # ival EBH*pil .

Q fRE%E 1717, gmiFHiR, pil 2 int *%Y, ival & int K%, RREER k.
O L% 1817, IEM, H pi3 MEM N &pi2, #Z int **2HKHF,

KEHERABBEHF, —FREMIFHIR, B MEREITHEIR. SH IR
R RRE Z RIARERR R, W int HHAL int*. int*FEHEK int 2. SFCEIT 4R
ZF A {E Windows “F &, MK NGFT A —RELTHT NULL 542 B2 X, X
Aoy X (P bk 23 R 2 2R BN, RS R AENGFED R EMILS, [F %R
ZEAT.

[EX]

I 11, 12, 13, 14, 17 T9wiFER.

00000000 O

B 15 fTIBITHNR .

A 15 fEHE R SRR X

FE: BT ETHFEHAGREA
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HIIAE: ko k ok ok ok
[#&4r]
XEAAPN, GIXFEER PN, /T E AN EE R, O R 5

— AN
Q HEIRH, RN “REBRREE", BEENIZE MR .
Q EEHEE, KEH “BREHPER” , EEENZE-NFE.
R RBEAT VR 747 .
WRIRE, R - MERE RN . REFERMEN AEE, AR L

BRFEBEPXMIEH RN T EREEXFREIR, RERERSR AR EERS
B Ik, HEAREHURSE MW B IR, FREPTHR A Ik K AR A ATE T

AR, EEAR IR E, REA R AEH. BHEEEREARRESOX MR
Prg i pdht, —IFaRRIaa TR IL, ERR AR RMEIL T, ARefar AR T, B
B NEHANBAL—FF, B DEERNES, AEXEB3hERIE. WRHEM p+, REEH
RPN HRER, XAMER AT BN AR AT U, XM L R AR £
REEAFAN#SE. B2, RiEERERHNEER, ERATHRRMAE TR, HEA
LUK e B i 17 1) A A AT 1B 2

[Ex]
HOERE AU R 7 B AERE, ERTR W AR AR A TE .

fattwE R 2 e N EE, ERATSERMAEKTEE, (HARTT LU E Bre [ ) ) At
e

w16 FiEH9IX 5

% B const X4 F L I84T 5 A RT 6945 A
IR E: ok ok ok
ik 4 NMREE A AX?
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=X

H 3

BrARSREF R, (HER AT DB . p2 A p3 MITESUAHTR, AR IEE PR N A

char * const pi;
char const * p2;
const char *p3;
const char *constp4;

[f#47]

W const 7 T*S I ZE M|, W const wJEF KRG M e Frfs m A &, BIFgEHF5 A N
W const fL F*S AN, const 2B IHTRE A5, et AHEFE. Fit, pl {5

BWN =

NHE. p4d WERRTRHASREE, I BRI KN FBATHEER.

[&X]
pl RIRHHE, EAFAREEL, HAKNARTUHER.

- p2 Al p3 W EAREE, EAS A UE R, R AT LB

p4 AGRHEE, I HERAKNFRATHEEL.

AR 17 P —H R R B

5 FERA AT ENOEAR
HIHAE: hkkk

1 #include <stdio.h>

2

3 int main()

4 |

5 const char *nodel = "abc";
6 char *const node2 = "abc";
7

8 nodel[2] = 'k';

9 *node1[2] = 'k';

10 *nodel = "xyz";

11 nodel = "xyz";

12

13 node2[2] = 'k';

14 *node2[2] = 'k';

15 *node2 = "xyz";

16 node2 = "xyz'";

17

18 return 0;




EXE 18 this fEEHHIIEMAAE 67

[##4r]

EHIARSH, nodel M node2 73 A2 H BARE MIEE H &, I HAAEVIRL TR T %
PP abe" s B, e TR R AT B SRR ARER, WRE nodel #1E, &
MY IERI IR, 1M node2 £ HILIZATHI IR o

[EX]

REGEE 8+ 9. 10 1T tHBRGWIFAHHR .

%11 4T IEM.

RIS 14, 16 1T I FHIR, 26 13, 15 T HIIS T B R .

HiiA 18  this $REHIERRUE

# & this 84T 69 A AMA

HIAE: Kok Kk

THIKT this FeEFIRUR S, EMKRE ¢ ).
A. BT SR KM R EHA this F5EF

B. KMk G R BHA this Fréh

C. REATTRREHA this 155

D. KMIEFER A REA A this 55+

[#R#r]

Q

a

ARiR. KAERFASR R REBOER TRIIXNR, &F this 155, MM static pREL
B THEAEE, A& this f5Et.

B f5iR. KMAEFFEHAREZR TRBNER, &4 this 55 MAH static 5K
JBTHRAEE, A this ¥4t

CHiR. ARITRREURAER TR %, ArUlE il this FREFIRE — 4348 DL,

D IEff.
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[&Fx]

A 19 FHIWEE R —this fi7¢

# 5. this 454164912 F
HIIAE: dokk
BRI S5 R R A7 WREESE 14 TR, #H R4

1 #include <iostream>

2 using namespace std;

3

4 class MyClass

5 |

6 public:

7 int data;

8 MyClass(int data)

9 {

10 this->data = data;

11 }

12 void print()

13 {

14 //cout << data << endl;
15 cout << "hello!" << endl;
16 }

17}

18

19

20 int main()

21 {

22 MyClass * pMyClass;

23 pMyClass = new MyClass(1);
24 pMyClass->print();

25 pMyClass([O].print();

26 pMyClass[1].print();

27 pMyClass[10000000].print();
28

29 return 0;

30 }

[ &4 ]

I L 9 WY 1 A8 R O G e A i 138 LA B T A AT )

Xt R BRI 75, FFAN R — X GO0 N — AN B ) 5% R B0k, TR K BT
MBI R R Rk . MR FEZG, SR R O . RATE B, A



i 20 #ESHEUASHAIESTRIXA 69

FA G BRBO, S8 4RI R this FREMELA A RE. BhE, —DEIIBRREER
H—hr, TR R B T LA REIE R T 2R & AN X R A BRI IT, AR TR RAT IR
RS, LA RE this 54 (IR EHID AARARE, REANPTAR
Bl AT ), HR AN this->FHE A 57 17 2.

TSR print bR B VT RN R AR BIE R G, AR ASEEHERER XS £ this $8 5 S FR
EREAEEMALE. MR, HFES2REEOFRARNKX A HURPOEE 14
ATHIERE, BT print BRECE VT KBRS R data, 17028 F)EHE B 522 A B X 5 75 B 1
AR B2, BATH new T—A MyClass, B, TFHs"1"AIF45"10000000" ] MyClass
X BRRAENLELE, XA HIEHE B R Uy 1) 48 4R 2 AR

(€-F
ERACRSER 14 170 A% «

hello!
hello!
hello!
hello!

B AT SR 14 1TV E R RO% -

1

hello!

1

hello!
-33686019
hello!
BRIz

AN =

NOOsON -

3 20  FREHECAH SEEH RO X

& B 1R4H4an b A d54t 64 X A

HIIAE: ok ok k ok

[#24f ]

TREF B IR — B BAFBUR AR R — SRR e, Bl

1 int * a[10];
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¥4l a BEAKT 104 int *HAR, AT ER Y, CLEKRX SR T 10 4 (int
*) [AEE], Wk 32 frHL B 40 4 byte, AN AR AT LASEIB—A int BYAR R HdE
XA, PRET LU IXAS B S — A T EVIRE

B asH e — e 4EsCE T AERA KR, Bl

int * b=new int[10];

FREF b RS 10 NEERIHER K — 4R . R, XIS E 2 delete [],
75 ) 2 362 B A A7 M

2T [ RS :

1 #include <iostream>

2 using namespace std;

3

4 int main()

5 {

6 int x1[4] = {1, 2, 3, 4};

7 int x2[2] = {5, 6};

8 int x3([3] = {7, 8, 9};

9 int *a[2];

10 int *b = x1;

11 int i = 0;

12

13 a[0] = x2;

14 a[1] = x3;

15

16 cout << "#ijtH a[0]: *;

17 for(i = 0; i < sizeof(x2) / sizeof(int); i++)
18 {

19 cout << a[0][i] << " ";
20 }

21 cout << endl;

22

23 cout << "#fith a[1]: ";

24 for(i = 0; i < sizeof(x3) / sizeof(int); i++)
25 {

26 cout << a[1][i] << " ";
27 }

28 cout << endl;

29

30 cout << "#fji b: ";

31 for (i = 0; i < sizeof(x1) / sizeof(int); i++)
32 {

33 cout << b[i] << " ";
34 }

35 cout << endl;
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37 return 0;
38 }

XAFEF R AR EA a MEALIRE bo a BEPIMEE TR BT R T H4 x2 F1 x3,
B FREE b 4R T84 x1. BHWE:

Hi a[0]:56
it a[1]: 789
il b:1234

B2, A FoRER A, HFHBH TR URRR, A Ei R
NER—AMEE, JFHAER T A%

[&X]
fREH AR E R A, I BEA P NE A UR IR
AR RN E R —MEE, JFHIER T — 1A,

wUE 21 e —— R BB RO EH

5 ARAT A A A AR AT 12 )
HIIAE: h ok kK

1 #include <stdio.h>

2

3 Int main()

4 |

5 char *str[]={"Welcome","to","Fortemedia","Nanjing"};
6 char **p = str + 1;

7 str[0] = (*p++) + 2;

8 str[1] = *(p+1);

9 str[(2] = p[1] + 3;

10 str[3] = p[0] + (str[2] - str[1]);
11 printf("%s\n", str[0]);

12 printf("%ss\n", str[1]);

13 printf("%s\n", str[2]);

14 printf("%s\n", str[3]);

15

16 return 0;
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[##4r]

25 R PR A5 IR PAT HR LR AR A T b — B RBAT RS, LR —NER, R B
str F p FOME o

ARESSE S ATSE R, str & PSS —ME.

(1) 55 1 ANERF 8 R bk i f7icbal, #Ridh A, P2k "Welcome".

(2) F2ANERF R e kA, FRi2h B, HAAR "to".

(3) 58 3 ANFRF a0 bk A7t hE, #Rid ok C, H %4 "Fortemedia” .

(4) 3 4 NERF R I bk Aot #5324 D, %8k "Nanjing" .

FRASEE 6 1T45 R, p ¥R B.

fREGEE 7 4TE5 RN, p #81R) Co BRET str{0]48 28 4 NF5F 5 "Nanjing" J5 1H (90 E, K
HH N AR .

RIGEE 8 ITE RN, p BEBS, st[1]8M p KE— AN cFE#Mubt, Bl D,

RESEE 94T, JLH p[1]46 1 D. p[1] + 3 BN AR R ITCENE 4 MoK, BIYER.
WATHATZ S5, str[2]% T stk .

fRE528 10 47, B 8 AT AIEE 9 47 AT 40 ste[2] — ste[1]%F 3, 17 p[O]45 ' ik (Rt
str[4]45 7] "Nanjing" 777 8 H (0 e 5 — AN F 47 g B ik

[EX]

(%)
Nanjing
iing

g

S ON =

w22 RBEREH SRR BRI IX

AR REARAT S R4 B4 X A
HIUSAE: ok Kok ok
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[ &4 ]

Febr M BUEAR TR R B, BIATR — AR S, HIRFIEAGR FE—R R K FR 4t .
e X F:

1 IBEIRBRIAF FEERHR (XS8R { &K )

Hy b, MR B EARERBIEFERNIRE, EAFHE A OHbE,
ZH AR 2 TR E . R BOR Pl AN REREUE, LB Bt S TR El—AMEH R K
i, NEXHHEEERBAS T, MENREMHST 4 “X&”.

R BAR A FE R B AR AT B, e A S B EN IR R R, RATZEH AR
R R A THRmRBNIRE RS, TR AR RARE, s E AR
5| HAL KR A —Ff

HAE N TR

1 #include <iostream>

2 using namespace std;

3

4 int max(int x,int y)

5

6 return(x > y? x: y);

7}

8

9 float *find(float *p, int x)

104

11 return p+x;

12 };

13

14 int main()

15 {

16 float score[] = {10, 20, 30, 40};
17 int (*p)(int, int);

18 float *q = find(score+1, 1);
19 int a;

20

21 p = max;

22 a=(*p) (1, 2);

23

24 cout << "a = " << a << endl;
25 cout << "*q = " << *q << endl;
26

27 return 0;

28 }
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XH, R findOBGE SORFRETBRELL 85T p #0E SOV KBRS 2EEL . main 2K 80+ A
findO RN, FFEA A 2 DTERKMAERRBE 1 /A, REFNZZEHASE 3 1T
itk XFHEEN p, 7ES 21 ATHICN max(O RS AL, BHIKAESS 22 AT A HR 4 p it
AESE K A max() &2 H 1. Hrian R

a=2
*q=30
[EX]
fRET R B IR [P EH R R M R 2
PR BR B A5 1) R E b R FR £

w23 BeH RS BRI E X

&5 AR S R R4 XL
HIIAE: ok ok

SE XN LR KR AR
a. &H 10 MTEMIRH S
b. AR

c. HEIRE

d. f&m R TREHEAl
[EX]

a. int *a[10];

b. int *a=new int[10];

c. void (*f)(int, int);

d. int (*fnArray[10])(int, int);
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w24 HAREHE XL

&k BAPARATE L

HIINF: h ok Kk

GHRBARE . BRBORIFREE. const F5EF. F517) const UFEEE. #51H) const ¥ const f4t .
[EE]

void (*f)(int, int), f£#7[7 void max(int x, int y)ZE7 (K] o B 484t

int *fn(), fn AZIR[F] int FEEF AT KRR AL

const int *p, p & —ME (A const MIFEER, FRIAI—NH&E.

int* const q, q #& " const {5%f .

const int* const ptr, ptr &Z&45 [ const [fJ const fE%t .

w25 ARG —— R BER

# &5 HEIGE1EA
HIIAE: ko ok ok k
FHMRFEHARB? EFTENH 3 N B ARE

1 #include <iostream>
2 using namespace std;
3

4 int max(int x, int y)
5 {

6 return x > y? x:y;
7}

8

9 int main()

10 {

11 int *p;

12 int a, b, c;

13 int result;
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14 int max(x, y);

15

16 p = max;

17 cout << "Please input three integer " << endl;
18 cin >> a >> b >> c;

19 result = (*p)((*p)(a, b), ¢);

20 cout << "result = " << result << endl;
21

22 return 0;

23 }

[ 471

IXIEFE P R BT A AE R IR
ARAL5E 1417, W] max eRBOTIERIR

EARREZE 16 179, p #61M max sRbl, XESHIBH AREEENEIR. p 859
KA int *2KAI 445, (B2 max HuhkE1 K (int *)(int, int) 385,

[EX]

IER A E

1 #include <iostream>

2 using namespace std;

3

4 int max(int x, int y)

5 {

6 return x > y? x:y;

7}

8

9 int main()

10 {

11 int (*p)(int, int); /1 SIE
12 int a, b, c;

13 int result;

14 int max(int, int); /] MIE
15

16 p = &max;

17 cout << "Please input three integer " << endl;
18 cin >> a >> b >> c;

19 result = (*p)((*p)(a, b), c);

20 cout << "result = " << result << endl;
21

22 return 0;
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HiAE 26 FHRSEER—RBERTHOIEEH

F .5 R4 1EA
HIIRE: Kok ok ok

1 #include <stdio.h>

2 int addi(int at,int b1);

3 int add2(int a2,int b2);

4 int main(int argc,char* argv([])
5

6 int numai=1,numb1=2;

7 int numa2=2,numb2=3;

8 int (*op[2])(int a,int b);
9 op[0]=add1;

10 op[1]=add2;

11 printf("%d %d\n",op[0] (numai,numb1),op[1](numa2,numb2));
12 getchar();

13

14 return 0;

15 }

16

17 int addi(int ai1,int b1)

18 {

19 return at+bi;

20 }

21

22 int add2(int a2,int b2)

23 {

24 return a2+b2;

25 }

(#2471

EARRLEE 84T, EXT — N REIRHBA op, EEHEMIMNEH TE. 4H 9ITHIE 10
ITIIXHEANTTE S HFE R T addl F add2 AR EGAE. BEES 11 T4 BN AEF s s
£ F add1 A1 add2 X PSR EGR A 45 5 .

[&X]

1 35
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AR 27  typedef FHTEaBHREHE X

5. HEIGAH L P typedef &94E A
EIIAE: dkk
T E XEHAER?

1 typedef int (*pfun)(int x,int y);

[ ##4]

X pfun 2 —MEA typedef H E XHIEHRRA, BRI REERE, HSHEHEW
A, # int K%, R[EIE R int 288, w7 DU W R AR

1 typedef int (*pfun)(int x,int y);
2 int fun(int x, int y);

3 pfun p = fun;

4 int ret = p(2, 3);

] it B«

O 14787 pfun K8, KR —DREEREERL.

Q FE2TEXT —NERE.

O FE3TEXT A pfun BEMREIFRE p, WL E fun ML,
Q 8447 p2,3), LB fun(2, 3)HIEHIhRE.

[&X]

SEX T —ANRBEREFRAY, FRORIRIMIREEA int, HFENH 2 A int 280 %K
BT o AT AR APRRY G SCRRHEE FHR IR FAH R R 2L A R 2

ik 28 fh2at “BriaE”

F 5 IS4 RAT A VARE 694 A
HIHTE: Kk ok Kk
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(%4 ]

“HFfRER” A NULL #5%t, TR “H3k” WAFRTEH . AT—ARASH M NULL
fakt, BOAH I EAMRAZHIN. H2 “EFR” RIREKRK, if S eNerm. 5
fakt” R EEA PR

Q R ERAEPIGIL. EMEH RN AN AL B3I NULL 54, &
BB RBENLE, BEELfE <. L, $REAREAEGIEI RN N S80I,
BARREBE A NULL, EALLERESERALT.

Q  #5% p #Y free B delete 2 J5, BAHEA NULL, ik ARLK p BASEEMITERE

[&EX]

“EYfREt” A NULL $54F, M2dam “hik” WARES . HmE 8. R
BHPAIE, BRFEE p HL free i delete 2 J5, WA EA NULL.

w29 HIGHERT— “BRE” Mk

5 A HAE
HIIAE: *kkk
FH IR WA 4 FEKH bug?

1 short *bufptr;

2 short bufarray[20];
3 short var=0x20;

4 *bufptr = var;

5 bufarry[0] = var;

[##47]

Q fRR%5E 14T, 1E#E. AET — short *KBMTRE, I HEAXN BV,

Q ACRS%E 24T, 1E#. AT 20 NTEREMEA, HAITEHE short KA,

Q %34T, I[Ef. AT short REUKAHE var, JF HIEXLRH 0x20.

O fURS3E 41T, H5R. #4 bufptr FEEHE R A BN var BRIIE. FA bufptr A
geviiatt, A “EHRET . HTERiE AR RER T ERE, 29K
Pt A THAXFER, ATLUR bufptr IEFAHEITRIML . ARAS3E 1 47850k -
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1 short *bufptr = (short *)malloc(sizeof(short));

958 54T, [EMi. 1T bufarray H)28 — PN Io R AR var HIMH.
[Ex]

9 4 ITAFAEE K bug, bufptr & “HFi5E", &FHEEFIBAT .

w3 30 5 1 malloc/free, At 2B new/delete

# %: malloc/free # new/delete ¢4 X 5|
HIITE: Kok Kk Kk
[f#4r ]

malloc 5 free /& C++/C [RIARHUEFE R BT, new/delete & C++IEE T, AT T HiE
AN R A A

XFAE N BRI RIS, J6H malloc/free TEIE LA R INESR, W54
B RN 2E B A PAT IS R, S BRAENT-Z A E A3 PATHI R E. T malloc/free
RFERBMARIZEN, TERFEREHBRZ N, EEWIEIAT K 5 BT #5850
AE55 58 0T malloc/free.

FEit, CHBEE—NREEREENFDEAFIE TEREE new, LLE—ANBE5ERK
HHESBIBANGF TERZEER delete. 7F&: new/delete ANEPFERRE. 1EF NI K6 1.

#include <iostream>
using namespace std;

class Obj

{

public:
Obj (void)
{

O ONO A WN =

cout << "Initialization" << endl;

-
o

}
~0bj (void)
{

[T
W =

cout << "Destroy" << endl;

-
H

}

-
(4]

}i
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16

17 void UseMallocFree(void)

18 {

19 cout << "in UseMallocFree()..." << endl;
20 Obj *a = (Obj *)malloc(sizeof(Obj));
21 free(a);

22 }

23

24 void UseNewDelete(void)

25 {

26 cout << "in UseNewDelete()..." << endl;
27 Obj *a = new 0bj;

28 delete a;

29 }

30

31 int main()

32 {

33 UseMallocFree();

34 UseNewDelete();

35

36 return 0;

37 1}

FEXA 7R, 26 Ob) A H i ek BT R BRI € S0, X PR AN B BR 053 T BN —
f)ifi . BAE UseMallocFree()* 1 H] malloc/free HIERIBEMENFF; A% UseNewDelete ()
8 F new/delete HHi AR JHOHE N A7 . 1T LA 31| R 3L UseMallocFree(VAAT Y, 25 Obj HIF i bR
BN B B A4 0 ;17 B B UseNewDelete ()FRATHS, 28 Obj IR BR BORIHT #4 BR
BB . AT R

in UseMallocFree()...
in UseNewDelete()...
Initialization
Destroy

[&X]

FENBEBRUMNERMNE, NEEHTZHWEBPATH R . BT
malloc/free +& [ R EM A ZIEHFF, DNEGIFRIEHINRZ N, AREFEIAT I 1E B& BT
B B AT 4558 N T malloc/free, Rt R4 {4 A new/delete i& & 1 .

miAd 31 FFFSC ——IREH iRt

& “Ti84E” LM mtEH NULL
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HIUHRE: Kok ok

1 #include <stdio.h>

2 #include <malloc.h>

3

4 struct Tag Node

5

6 struct Tag Node* left;

7 struct Tag Node* right;

8 int value;

9 4

10

11 typedef struct Tag_Node TNode;

12

13 TNode* root = NULL;

14

15 void append(int N);

16

17 int main()

18 {

19 append(63) ;

20 append(45);

21 append(32);

22 append(77) ;

23 append(96) ;

24 append(21);

25 append(17);

26 print();

27 return 0;

28 }

29

30 void append(int N)

31 {

32 TNode* NewNode = (TNode *)malloc(sizeof(TNode));
33 NewNode->value = N;

34

35 if(root == NULL)

36 {

37 root = NewNode;

38 return;

39 }

40 else

41 {

42 TNode* temp;

43 temp=root;

44

45 ) while((N >= temp->value &% temp->left != NULL) ||
46 (N < temp->value && temp->right != NULL))
47 {

48 while(N >= temp->value && temp->left != NULL)
49 temp = temp->left;

50 while(N < temp->value && temp->right != NULL)
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51 temp = temp->right;
52 }

53 if (N >= temp->value)

54 temp->left = NewNode;
55 else

56 temp->right = NewNode;
57 return;

58 }

59 }

[##4r]

TNode /& —NEERIAZERL, EH left F right B R IREN, MR A, AHAD
JCE, BF value AR ICE T AMEIE. 76 append BRE, AR N A B4 H %
FFHES . RIBEAESE 45, 46. 48 F1 50 471 while fEH R AR AENALE . X BEA AN,
7EIX 4 T#RRHH temp ) left 5% right 5 NULL HEAT 37, 4R 170 X HE o 20 1 P9 A7 ST ik
value [IHILE4L (58 33 47), WAL left M right ¥I4A4k 4 NULL, [Kibig4t left FF54t right
5 NULL #ATH AR A EH . 458 RFEFHX BFFREH 18 ) (0 Mo hE BEATIE, AT 32
FEIF it o

BUE Ja BRIk

1 #include <stdio.h>

2 #include <malloc.h>

3

4 struct Tag Node

5 {

6 struct Tag Node* left;
7 struct Tag Node* right;
8 int value;

9 1
10 typedef struct Tag Node TNode;

12 TNode* root = NULL;

14 void append(int N);
15 void print();

16

17 int main()

18 {

19 append(63) ;
20 append (45) ;
21 append(32);
22 append(77);
23 append(96) ;
24 append(21);
25 append(17);

26 printf(“headi %d\n", root->value);
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27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79

print(); /] ¥TENERFFATTE

void append(int N)

{

}

TNode* NewNode = (TNode *)malloc(sizeof(TNode));
NewNode->value = N;

NewNode->left = NULL; /] ¥ left
NewNode->right = NULL; /1 ¥Ea right

if(root == NULL)

{
root = NewNode;
return;

else

TNode* temp;
temp=root;

while((N >= temp->value &% temp->left != NULL) ||
(N < temp->value && temp->right != NULL))
{
while(N >= temp->value && temp->left != NULL)
temp = temp->left;
while(N < temp->value && temp->right != NULL)
temp = temp->right;
}
if (N >= temp->value)
{
temp->left = NewNode;
NewNode->right = temp; /| BN EER
}
else
{
temp->right = NewNode;
NewNode->left = temp; /] RHNEER
}

return;

void print()

{

TNode* leftside = NULL;

if (root == NULL)

{
printf("There is not any elementi");
return;

}

leftside = root->left;
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80

81 while(1)
82 {

83 if (leftside->left == NULL)
84 {

85 break;

86 }

87 leftside = leftside->left;

88 }

89

90 while(leftside != NULL)

91 {

92 printf("%d ", leftside->value);
93 leftside = leftside->right;
94 }

95 }

wn EEFRF TR, 758 34, 35 ATHIN T Al R 8% left F1 right FIAIGAML, IXFERLALZ
TERET B4, 2 58, 63 AT E RN TFRER XN M EER . XFEAER RN &
B8 print pREUE A BT ENEER BT A JGE value iR K. PATEE RN

head: 63
96 77 6345322117

ATAEE], root HikUZH —MAAZIFERN, HEAREN 63. HERELMMNLETA[F
FrHE5I .

EF

BAAXTHI KT SR A TEE left A1 right ¥Igatk, EAIEEEEE, 7B/ 5 NULL
PRI AN T AR o B 2t BF 4R B8 7] ) A A7 SRR (E S BORE e 1 5t

HE 32 B ANAAE S BCHURR B R IR SR 3

# 5 CiE3 0 & AT AR G5B R 612 R
HIIAE: kkk
[ 247 ]

CiBSMARMEN TR E: malloc, calloc. realloc. free 2,
malloc 5 calloc [FJIX 54 1 Bt 5 n SREX H .
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QO malloc KA TR AR *)malloc(size): 1ENTEMIFBAEX R —RKE N
“size” FATMNES X, RENZXIEM e Hbht, i AFFRERAVIGL, 2
MBEHLEL

Q  calloc i A E A (57 *)calloc(n, size): #EWAEIBHAFEAEX R HAC n KR
“size” FATMELSEX S, RFEIEHLEE, SRR AR RE ARSI A 0.

Q realloc AR ER R (ER *)realloc(*ptr, size): ¥f ptr WAFK/NEKE] size, Hrif
I WA R EH IR

Q free A TER A free(void*ptr): B ptr T8 R K — R N FF 25 8] .

C++H1, new/delete BR £ ] LA F 28 i) #4 1E e BORHT A4 BR Ko
AR 33 R —ah BN

FE: HENAOEE

HIHME: kk ok Kk

1 #include <iostream>

2 using namespace std;

3

4 class Base

5 {

6 private:

7 char *name;

8 public:

9 Base(char * className)

10 {

11 name = new char[strlen(className)];
12 strcpy(name, className);
13 }

14 ~Base()

15 {

16 delete name;

17 }

18 char *copyName()

19 {

20 char newname[10] = "";
21 strcpy(newname, name);
22

23 return newname;

24 }

25 char *getName()

26 {
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27 return name;
28 }
29 };
30 class Subclass : public Base
31 {
32 public:
33 Subclass(char * className) : Base(className)
34 {
35 }
36 };
37
38 int main()
39 {
40 Base *pBase = new Subclass("test");
41 printf("name: %s\n", pBase->getName());
42 printf("new name: %s\n", pBase->copyName());
43
44 return 0;
45 }
[#&#7r]

XANFEFH Base il Subclass AN, H A Subclass /& Base 7K. fEASE,
Subclass 5 & 7 H K 7] Base [f144 1% o8 $4% 138 A 75 S50, LLIAF A Base [ FAF AR R
EREHM.

RS 11 47, 7F Base MG R EH H new 2B T HEN 7. HAFE KD IIEANKFE
FFERKE, XBEAE bug. HTFREEEZLL 0 EAGERFR, NMiZZoli—NFETHF

B 0,

Base X151 &3 copyName()H, R[FIH A Kht. B THALTHF, =4 copyName
THERE, BB S. X8R [EIHE N At

[E%]
REGEE 11 4T8CH -

name = new char[strlen(className) + 1];

S5 20 4TE50CH -

char *newname = new char[strlen(name) + 1];

BB IEH R A -
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1 name: test
2 new name: test

WA 34 AR

ST RS -
EE: HENAOEE
IR Sk kK

1 #include <iostream>

2 using namespace std;

3

4 void GetMemory(char *p, int num)
5 |

6 p = (char *)malloc(sizeof(char) *num);
7 4

8

9 int main(void)

10 {

11 char *str = NULL;

12

13 GetMemory(str, 10);

14 strcpy(str, "hello");

15

16 return 0;

17}

[##4r]

X H ) GetMemory BR¥A 8l . GetMemory B EUA M (K] p S£Fr b main BEEH K str
A EAE GetMemory ERER T II— &4, B G EEES B2 0 sl B A S HURIVE IR I ) 42
B P, BRI 6 7T p HiF T HEWAF, (E2IR[A1F] main BRI, stri&& NULL,
FHAIE R IR N . EARLEE 14 1T, A strepy B2 S BHFEF H 5t

SEfr B, GetMemory HAREMAEFRIAEHK FHE . XELEFE, T M GetMemory i
BOR [P SRR HER W AR e, ARSI N AR ka5 |, Lt B AR, A
Y —IK GetMemory bR U 4774 num F5 [ N A7 -

ATRARHT 3 b oK A vk T ) 30 285 A A7 AN RE A% 328 £ 1)
Q #ECIHSFH, ATLLBE KA IR MR YOX A )8, 7T LUE str (k£ 45
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PR %L GetMemory .
Q fECcH, 2T -MdFE, sl st F8EHHI5IH.
Q R EOR THE R AL IS BN AT

A N RS .

HERFHEE 89

1 #include <iostream>

2 using namespace std;

3

4 void GetMemory(char *p, int num)

5 |

6 p = (char *)malloc(sizeof(char) *num);
7}

8

9 void GetMemory2(char **p, int num)

10 |

11 *p = (char *)malloc(sizeof(char) *num);
12 };

13

14 void GetMemory3(char* &p, int num)

15 {

16 p = (char *)malloc(sizeof(char) *num);
17}

18

19 char *GetMemory4(int num)

20 {

21 char *p = (char *)malloc(sizeof(char) *num);
22

23 return p;

24 }

25

26 int main(void)

27 {

28 char *str1 = NULL;

29 char *str2 = NULL;

30 char *str3 = NULL;

31 char *str4 = NULL;

32

33 / /GetMemory(stri1, 20);

34 GetMemory2(&str2, 20);

35 GetMemory3(str3, 20);

36 str4 = GetMemory4(20);

37

38 strcpy(str2, "GetMemory 2");

39 strcpy(str3, "GetMemory 3");

40 strcpy(str4, "GetMemory 4");
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41

42 cout << "stri == NULL? " << (str1 == NULL? "yes":"no") << endl;
43 cout << “str2:" << str2 << endl;
44 cout << "str3:" << str3 << endl;
45 cout << "str4:" << str4 << endl;
46

47 free(str2);

48 free(str3);

49 free(str4);

50 str2 = NULL;

51 str3 = NULL;

52 str4 = NULL;

53

54 return 0;

55 }

7 S F, GetMemory2() R EUK H — 4454 1E W S8 fEi%: GetMemory3()ER %1
KHFRE S HE A S BULE; GetMemory4() R UK AR [FIHE N A7F64H I 7 . 7T LLE 3
X 3 AR ECERRER B AH R IR AVEHT .

FANERE 47~52 17, XBAEFREHEH 2 aTHETRET str2. str3 T strd $5 7 (N 77
BBOFEIREHR A NULL . M 2402 A NIRRT, NAiZI0HE N AR, ey
NULL, XHEAEREG A A7t UL R = AR B R 4T, 2 RIFRmEIM®R.

BEFIBITE R W T HR.

str1 == NULL? Yes
str2:GetMemory 2
str3:GetMemory 3
str3:GetMemory 4

s O =

[EX]

WA strepy(str, "hello")IN F2FF it . BIA GetMemory A REAZIEBIAW A, str lHEEH
#& NULL.

A 35 EEB BT RIS B s i —shaS N Ar %

& HEALGEE
HIUAE: hok ko k
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&7 1:

1 char *GetMemory ()

2 {

3 char p[] = "hello world";
4 return p; ’

5 }

6

7 void Test(void)

8

9 char *str = NULL;

10 str = GetMemory();

11 printf(str);

12}

&y 2:

1 void GetMemory(char* p)

2 |

3 p=(char*)malloc(100);
4}

5

6 void Test(void)

7 A

8 char *str=NULL;

9 GetMemory (str);

10 strcpy(str,"hello world");
11 printf(str);

12}

[ 7471

FEIF 1 ) GetMemory()iR [F] )2 4 [ B W A7 (K964, i dEH (b A 2 NULL, {ER2 2
HIBHE, AARANE, A RemELY.

T 2 19 GetMemoryOB A R, XA REBAREMLEBZNENTF. 7€ Test BBEF, str
Z RIS HEEENTARSE GetMemory( R4 E p. HEZ TestOFHI str —HA
NULL, FrLAss 10 fTH R SRR bt it B THENFLE GetMemoryHATZ G
BAREGIHE, Hiterm AW AateR .

[EFx]
FEFF 1 %t 45 R 7T e 2 ALAG .
FEFF 2 A NFAIER, 7F Test BRI strepy I RS 1 35t .
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miARE 36 FUTAS—— “PRIRED AT EER Ht

&5 “FFARATT TR TR EAMN IR

HIIAE: hok K

1 swap(int* p1, int* p2)
2 {

3 int *p;

4 *p = *pi;

5 *p1 = *p2;

6 *p2 = *p;

7}

[##47]

FEARRESE 34T, AT —MEE p, HITERAX p WM, p BAOERE, ERTRERR
REX . FUAENREE 417, X p SMAKAFXBEIFREER, &3B0EFIE1TH B
PR NN -

1 swap(int* p1, int* p2)
2 {

3 int p;

4 p = *pi1;

5 *p1 = *p2;

6 *p2 = p;

7

swap B HITRET 2R p BEA VIR BT TREE, EHRETATRESLTE —R, SBREFET
I A 35 o

wiAE 37 WAFRIHAC T A L

F 5. BAGBEX. K. BOAGHR
B E: Ak hk kK
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[##47]

(1) NESFHEXESE. WAFERFHIFNNER SO, XRNFERFH
A BT AL, BlneRZE.

(2) fERk LG, EBATREN, REA R RIFE BT AT IR eI, &
BERAT 45 R XL A7 T BB IR . BRI P AR THRAFNIER, H
IR, HEMEHNFEREAR.

(3) MHEESMAC, IFRRBIESWAFSAC. FBEFFAEETT K% malloc Bk new HIFEE %
DHINAE, R A CHITEMN A free 5L delete BN . SIANFFRAELFH BRAIR
€, EREAER RE, HR SRS .

w8 38 2kt

# 5. *xF-F Windows &) #5449 32 fi%
HIHF: Kok k
[ #2471

FMRTE Windows ZfEH 2 —MREEMMES, EFZHTHPHEEELNMAE. /£
Windows FREEH, AN FRAR AT H K, X0 B W HE:

R (module) -

1% (task) .

SEf| (instance) o

St (file) o

WAFEL (block of memory) -

¥ (menu) .

%l C(control).

FA& (font) .

HYR (resource) , HIEHEINR (icon) . Jebr (cursor) . FHFH (string) %o
GDI %% (GDI object) , HFE{7E (bitmap) , EHifl (brush) . LM (metafile) ,
WM (palette) . H% (pen) . X (region) , LAREAHiIAE (device context) .

[N 8y S Iy I N Iy Wy
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Windows J&— LRI 7 A SR E RS . (EXFRLEHAEE T, Windows WAFE
HRA AN R RIS NS, UKL &R N RPN R E. NEEB )RR
FHERMAEAA T . bk B, BTl Windows #AE RGN &NV R H—
ey fE g HbbE, FRE 18 C & N X RAE N AF P ik 284k, Tl (A6 ST AL
B) AHEAEM. Windows WAFEHBFAEBIN RAENFATRMES, X ZFH ik
EEX AN HBE R R AT o IXAEFRATT T A 13X AN R A otk sghe wT LA i) 25 b a1 o % B R AR AE
WAF R BANLE . XA H IR EXT B33 (Load) N HIRAE /LA N, 4 ARG EH BT
(Unload) X4 RSt

Kk, Windows 27 HEA & Y EEHLBE R AR IR — AN WA, SUfF. (RS & A
B, #HIR, WINDOWS API 45X Le35i H 43 Foif g KRR, FFR AR [al 46 N 2,
R AR AT A

7E Windows £fE 4 FH B KR fJ4K, Ebin HINSTANCE (SEFIA)#E) . HBITMAP (fif
B HDC (&R RAIM). HICON (EIARAI) 5. X Yrhifss — ANl A0,
& HANDLE, ol R s ).

1 HINSTANCE hInstance;
2 HANDLE hInstance;

AjAEAE (BRE) —~ LB X RAE WA Rl — X RAENAE P sl ORFasE) —
Khrxig. HE, BDIHERNRZ, BFRRERES), REARERIEDBCE XML KA
WL R AR A0, T H 48 K 2 B BLAIA R A — BRI

mE 39 fiREH S A T2

# & 3tF Windows &) /e IR A 5 — A 454H464 X 3|
HIIAE: hok ok k
[ #2471

FREEXI R E — N EIEAENFR M hE, 53 TR ST LA b sz BE .
Windows A B — M FE 18 o S s 45 0, RO IXFE R AN % 4. FF LA Windows
#5451 FH GlobalAlloc %5 bR 504 B 10 A7 X 18045 & — AN A0, AR —Fh3g m 384 1
fekt.
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APRRANRE AR L, AR ZAAE T

(1) AWPTHREAT LR —MREZRNSH, HFHRATRESREA RN . Lk
RN, EfRAKNHE —MREELSH, EMRAAMREVINRR. L NERBEHTA
ATHUE R R T 220, RGURUAT LLREIE BT G ISR, I CPU. WAFSE. adskAEnT
DAKILE, XNARF R SRS REHATZ LN . 5T Windows RGN LM
ARG, EHNEHARESRANS. FERF. EHNLF.

(2) et AR A — ARG, EREH R H A E S, BT LA 5 0 TAEHS
B SER A AR K% - :



s 4 »
1%

=2 &

£ CICHFPEAF TN FRAFRE, BEH - DMFRRARGEER AT/ EH. FHH8
RUNOER B SRTT . C/CHIREE T EF M AT R LB RS, Flslh 7 LA
PR 5

FAF H R 2L puts;
FR N R gets;
FIF ERIER RS streat;
I B I R L strepys
WA BB AR R Y strlen.

FAF e R R KR AT i, 8 74 8 AT LS AR 5 0% FR) 2 A R 9 LA &%
GRE M. KB TSR, BIImAfFESR . SR S BARESES. P2 ARE
RN X ERMARE S — B strepy R FRFBRFAF B T HBENREF. KEF2T L
55 B ARSK A IS R AR T, A BB SR S A BT .

HAR 1 {5 R R B B 5 e o1 eh

Hh: CiEZERMPHFHEBRATH S HEA
HIIAE: hokk

000D
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[###7 ]

CIBFRA T IL/MrAEE RS, ATLURHERCRR! (AL, KREBR, FARE) My
ey TR, NHSIAS T & BRIk RS

(]

Ooo0o0oo

itoa(): KFRERUE LA FRF R

ltoa(): FFKIEAUERH N FIFH .

ultoa(): AR5 KBERUEH B FH/F i

gevt(): CKVF BB O AR  E, UGS AN

ecvt(): WERUN EVE i BUAR A F/ 8, B RPACE TSN .
fovt(): LAFRE OO RS e, AR A ecvi().

BT LM H] sprintf R 51 bR B KO He Bl 7 17 8, XA 7 A L EE itoa() R 47 bR B

NS . AR S T WA itoa()eR BRI gevt() BRI EKL .
1 # include <stdio.h>
2 # include <stdlib.h>
3
4 int main ()
5 {
6 int num_int = 435;
7 double num double = 435.10f;
8 char str_int[30];
9 char str_double[30];
10
11 itoa(num_int, str_int, 10); / [IBEE num_int HRBFHFE str_int
12 gcvt (num_double, 8, str_double); [ 13BZ A8 num_double 33 F & str_double
13
14 printf("str_int: %s\n", str_int);
15 printf("str_double: %s\n", str_double);
16
17 return 0;
18 }
(SR THERE S
1 str_int: 435
2 str_double: 435.10001
Q AL 11 ATH RS 10 ORGSR BB T /¥, HiREg R 435", W
Bde RIS RHAT e, W5 R A 11011100117,
Q AR 12T S 8 RoKEMAIE, X HL15 245 R 2 "435.10001".
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[EX]
A LUEF atoi R 1) R BT Fe BB A R 5

HARE 2 AME R B B o 1 HB

H b HFHEBRAHFHE, X ASCI 282 E
HILSTE: hokk ok
[ 24 ]

UIRAE ] atoi B sprintf 55 7 e £, BATTRT LA I HE R A7 A0 B0 00 8k
char RAGHIFR| FAPHA . HEER, TEXRMARFSYEFNTE. HFEK CHIEF
ZNe

1 #include <iostream>

2 using namespace std;

3

4 void int2str(int n, char *str)

5 {

6 char buf[10] = "";

7 int i = 0;

8 int len = 0;

9 int temp = n <0 ? -n: n; /1 temp A n BEIHE
10

11 if (str == NULL)

12 {

13 return;

14 }

15 while(temp)

16 {

17 buf[i++] = (temp % 10) + '0'; //iB temp & —{L EAYEIFEN buf
18 temp = temp / 10;

19 }

20

21 len = n < 0 7 ++i: i; /1R n 2K, WERE—(IXREFHEHIS
22 str[i] = 0; /I KBRRERFTO

23 while(1)

24 {

25 i--;

26 if (buf[len-i-1] ==0)

27 {

28 break;

29 }

30 str[i] = buf[len-i-1]; / /18 buf HUEBFFEEFH SR
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31 }

32 if (i ==0)

33 {

34 str[i] = '-'; /1 RRGE, Fm—I RS
35 }

36 }

37

38 int main()

39 {

40 int nNum;

41 char p[10];

42

43 cout << "Please input an integer:";

44 cin >> nNum;

45 cout << "output: "

46 int2str(nNum, p); | | BRREIR T &
47 cout<< p << endl;

48

49 return 0;

50 }

AT in2str BREGERL T int RAYBFRFE 5. 75 main eREURISS 46 174 int2str
R A T IR FEFF AT SR

1 Please input an integer: 1234
2 Output: 1234

IR R, Bl

1 Please input an integer: -1234
2 Output: -1234

KX int2str o £ SEBLHEAT 2047 -

Q RS 917, EEASHE n MAEXHERS temp, LUSAETHR AL B3 E0 w9t H
temp T, IXFEORIELE FABUHOL T EURA S I e

Q AREEEE 11~14 17 KK str (AR5, str NAS ) NULL.

Q ARRLEE 15~19 1T while 753, ¥ n &ML BE R EA buf F, 7
TR 5 B EUMP A . B n O $E%K 123456, while fEHR S5 HS buf N4
"654321".,

Q  ARSEE 21 70 LB B (AR K B Ten, AR GEL, KEENIZEM 1.

QAR 22~31 AT buf F1FE 0 JU I B HIEIZSE st F7 R AAEH, o
RAE, WIRE str F8 IR — AW LAFIR RS-

Q EBEEHE3MTE, mEEAE, BnfasS -2 str k.
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w3 AR BRI BT

# k5

0 CIEE sk b T $ AT A

HISAE: Kok ok ok
[#%+r]
5 BB AR TR, C/CHREE T JLAMRHEE RS, TT LUK R S b AT

HRA (
a

OO000D

BA KBR, FARAE) BT FHESIET & REBEI AR

atof(): K715 & B BN DU BETF 1 U .

atoi(): B FAT R F O HETU(E .

atol(): Kf 745 s Fe o KRERUH

strtod(): B FIF B AR XURE BETE R BUE,  JFIR S A REB IR T B R 7
strtol(): KE AT B HON KIERUE, RIS AN REBIF IR P A IR BT
strtoul(): B FHFEBRFEHA LA S KEBRE, HFRE B RITTARRET

NI R T anfa{E H atoi )RR atof (Ve K-

1 # include <stdio.h>

2 # include <stdlib.h>

3

4 int main ()

5 {

6 int num_int;

7 double num_double;

8 char str_int[30] = "435"; | I BEHF IR A ERENTFHS
9 char str _double[30] = "436.55"; | | BEHERAZIABENFTTE
10

11 num_int = atoi(str_int); | 1R ABRE
12 num_double = atof(str_double); | 1R A RRME
13

14 printf("num_int: S%d\n", num_int);

15 printf ("num_double: %1f\n", num_double);

16

17 return 0;

18 }

Bt 45 L

1 num_int: 435

2 num_double: 436.550000
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WA 4 ANME PR A R R N BT

# 5 sFA BB AT, 48X ASCI A H) EiF
BIIRE: ok ok Kk

[ &4 ]

AT

1 #include <iostream>

2 using namespace std;

3

4 int str2int(const char *str)

5 {

6 int temp = 0;

7 const char *ptr = str; /1ptr R7F str EFEF L
8

9 if (*str == '-' || *str == '+') [ IARE—NFHRERS,
10 { | | MBEIT—NFH

11 str++;

12 }

13 while (*str != 0)

14 {

15 if ((*str < '0') || (*str > '9')) /[/WMBLUWNEFLE2EF,
16 { / /W3R H fEER

17 break;

18 }

19 temp = temp * 10 + (*str - '0'); [ IMREHFHRET, WitERE
20 str++; | | BEIT—1FH

21 }

22 if (*ptr == '-') [ IANRFFRLL - FFk, MEEHRAEAERE
23 {

24 temp = -temp;

25 }

26

27 return temp;

28 }

29

30 int main()

31 {

32 int n = 0;

33 char p[10] = "";

34

35 cin.getline(p, 20); //MERHEFEM—IFEHFR

36 n = str2int(p); | [3BF R R R R
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38 cout << n << endl;
39

40 return 0;
41 }
PP AT 45 R

1 #IAN: 1234

2 . 1234

3 HiA: -1234

4 HitH: -1234

5  HiA: +1234

6  Hith: 1234

EHFEFFH ) str2int BECH TR 747 BB e XA R B #ud B 5 ImsE 2 +
() int2str AECHIELE N 8. ERAWFHOTE, RAFHEM—K while f5EF (ARFES 13 17D
BAEIEEE R MR K. MRBFRAE, m— M.

AR 5 ZafEscBl strepy HR%L

FE: FHELHGER
HILARE: ok kK

LA strepy BRI SRS 2

char * strcpy(char * strDest,const char * strSrc);
(1) ANARPEREL, LB strepy BREL.
(2) f#REANHAZIR[F] char *.

[ ##4]

(AR T /1

1 #include <stdio.h>

2

3 char * strcpy(char * strDest, const char * strSrc) // 3 strSrc % strDest B9 &)
4 A

5 if ((strDest == NULL) || (strSrc == NULL)) //¥|6i5¥ strDest 1 strSrc A4
6 {

7 return NULL;

8 }

9

char *strDestCopy = strDest; | | REBRFHENE I
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10 while ((*strDest++ = *strSrc++)!='\0'); //BstrSrc FHBEHNANAZEHE strDest T
11

12 return strDestCopy;

13 }

14

15 int getStrLen(const char *strSrc) / |3RINIREN strSrc RRFRAKE
16 {

17 int len = 0; //RTEFKE

18 while(*strSrc++ = '\0') | |ERERBRERT \0' AiE

19 {

20 len++;

21 }

22

23 return len;

24}

25

26 int main()

27 |

28 char strSrc[] = "Hello World!"; | 1 EHMEFINRFHFS

29 char strDest[20]; /1 EEHIEK B FFRE

30 int len = 0; | 1R EERNFHREP PR EKE
31

32 len = getStrLen(strcpy(strDest, strSrc)); //#XFiER, £EEFHEITEKE
33 printf("strDest: %s\n", strDest);

34 printf("Length of strDest: %d\n", len);

35

36 return 0;

37}

(1) strepy BRI SE IR UL B :

Q L 5~7 THWEANKZSE strDest 1 strSrc &4 NULL, 152 5k [A]
NULL.

Q fRE3E 9 174 strDest F{ERFFE] strDestCopy .

O fRASEE 10 47X strSrc # strDest B9 MR A5, FEAWT R strSrc WAFHIME
F| strDest WAFH .

Q HTFFE2PHEAT strDest F{E, BEIHX E HFiRM] strDestCopy, F-4 ek %A
5EJ5 IR Al )52 strDest KI1H

(2) Att4 strepy BRECER(A] char *KAUNE? IXHEH T REMEAIBEARIE . HT7E strepy
HAEA T char *iR[FIEAY, BIAEACRSEE 32 47 H AT DA e 3 b e o 3 ik 20K R] Al i
YE. E5EAHA strepy, 175 strDest &l T strSre 5 A K AFHEE, AR5 getStrLen edi %K
RN strDest 747 8 K. XFEA DO 7, T HRRFP S T T o AR5 4t 45
RWF.
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1 strDest: Hello World!
2 Length of strDest: 12

ik 6 4afEscBl memcepy FRIZL

& AAIHEFER
HIIAE: Kk kK

[EX]

AT Frs.

1 #include <stdio.h>

2 #include <assert.h>

3

4 void *memcpy2(void *memTo, const void *memFrom, size t size)

5 {

6 assert((memTo != NULL) && (memFrom != NULL)); //memTo 1 memFrom #4515 %
7 char *tempFrom = (char *)memFrom; | /¥*7F memFrom Eitht

8 char *tempTo = (char *)memTo; [ | ¥*7F memTo gkt

9

10 while(size -- > 0) [ {&3K size )&, E#l memFrom BY{EZE) memTo H

11 *tempTo++ = *tempFrom++ ;

12

13 return memTo;

14}

15

16 int main()

17 {

18 char strSrc[] = "Hello World!"; [ 'S E N FHFRE

19 char strDest[20]; /1 BRFFFEA

20

21 memcpy2 (strDest, strSrc, 4); /1 €% strSrc MAT 4 N FHE strDest
22 strDest[4] = '\0'; /138 strDest #I%E 56 NP TEMALRF ' \0'
23 printf("strDest: %s\n", strDest);

24

25 return 0;

26 }

memcpy [FJSEELANF

5 strepy AN[F], memcpy LAZ %L size tRE B DA FTF (strepy A3 W45 R FF\0' 45
o HTLEERFH REHT strSre AT 4 NERF RIS 22 47), FFEHIHBWF.

1 strDest: Hell




EiXE 8 s

AT 105

ik 7  strepy 5 memcpy HIIX 5

Fh: FHELHENAZLHAZ R R A
HIIAE: kok kK

[#R#7]

A R LT X .

Q HHIMAEARR. strepy REERGIFARFH, M memepy A AEHHERANZE, HlnF
PR, R, giRgtk. K%

Q HHIKTEAR. strepy ATFEFREKE, & RIB | FRF G RFF\0T L5 R
memcpy N ZRIEILE = NS e FHHKE.

QO H&AR. @EELE TR strepy; 114 75 2 Z HIILAARRIEE, W—H

memcpy -

mE 8 R —BUH MBS
%5 FARAR 4G 19 2
HIIAE: dk kK
R 1

void testi1()
{

1
2

3 char string[10];

4 char* str1 = "0123456789";
5 strcpy(string, stri);

6

1 void test2()

2 {

3 char string[10], stri1[10];
4 int i;

5 for(i=0; i<10; i++)

6

{
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7 str1[i] = 'a’';

8

9 strcpy(string, stri1);

10 }

1 3

1 void test3(char*stri)

2 {

3 char string[10];

4 if(strlen(str1) <= 10)

5 {

6 strepy(string, stri1);

7 }

8 }

[ ##4R ]

IX 3 T AR B 1)

Q &1, string B—NEH 10 MTERFTEA, stel F8RRFRFREKER 10,
LEREAT strepy WFHIN, 208 stel B4 RAT R E 3 string B2, 23
HFREECh 11, XFEHa SR string OB . HINTRFA— & 2B b
W, HEXRIEERER. @odnd: B string FRTENECE SO 114

Q &2 9, strl Fostring #Z —ANEH 10 MTERFREA, I H strl FTES
HHR A F R, REFE A strepy. XESHIMLLUFHEANEB: —A = strl Fon
I FRABA A NG R, fEbE/E A strepy B RIEAIBI T ARMER FILHR: 5
—N 2 string MEAHKEARE, 508 1| IR . Eirik: # string
A strl RITCERANEEE X8 11 A, FHAERA strepy ZATINA — 4B AJHE str1[10]
T A0

Q W3 H, KW if EaHNENTET “<=” i, XBME sl WKEST
10, IR 1 PEEHBF RGN . BoIME: 8 “<=” B “<”.

[EX]

3 EEHA BB B, SUERRRFNT.

NOOAON =

#include <stdio.h>
#include <string.h>

void test1()

{
char string[11]; /I FHRAKEHR 11, BHE—
char* str1 = "0123456789";
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8 strcpy(string, stri);
9 1}

10

11 void test2()

12 {

13 char string[11], str1[11]; /I FRBEKESRHD 11, BSSE—
14 int i;

15 for(i=0; i<10; i++)

16 {

17 str1[i] = 'a';

18 }

19 stri[10] = "\0'; [ 1054k str1 AT FH SR
20 strcpy(string, stri);

21}

22

23 void test3(char*stri)

24 {

25 char string[10];

26 if(strlen(str1) < 10) /| AREH<=
27 {

28 strcpy(string, stri);

29 }

30 }

31

32 int main()

33 {

34 test1();

35 test2();

36 test3("1234");

37

38 return 0;

39 }

AR 9 iR — B

F A REARRME TR A AT

HISAE: Kk Kk
FHEXNMEFPITE S WA AR REE R

ONOGAWN =

#define MAX 255
int main()

{

unsigned char A[MAX], i;

for (i = 0; i <= MAX; i++)
A[i] = ij
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[#24]

FRIDE 6 1T for TEHARHHIMIE “<=7, % i=MAX B RAEFABR . FE: XMEF
RS A NN S B R SR 1), (E L S L RE R B, 1 R TEAT5 1 char 8%,
EHTEE R 0~255, FiLli<=MAX —H#ZHE, XFSIFBERMEH. ATLHE “i<MAX”
B i<MAX, IXFFEE®ESG T CRRAEER, SO % T At .

[EXE]
i<=MAX FEE BRI LR TCRIEFR, NS i<MAX.

B 10 TR s ——FTEIRIE Al BEy™ A B bk 3¢

H 5 ATEPIRAE BT T 48 7 A 4G B4R AR TR 19) AL
HIAAE: Kok Kk

NEXAMEF RIS R A

1 #include <stdio.h>;

2

3 int main()

4

5 int a[5]={0, 1, 2, 3, 4}, *p;
6 p = a;

7 printf("sd\n",*(p + 4*sizeof(int)));
8

9 return 0;

10 }

€=

IXANFE A A A RS )

FRBS5E 6 1T, p 4817 a H2—AJCER, BTLL p+4 4617 a KIBJE—ICEK, B 4, p+4 * sizeof{int)
Bl p+16, BERHR[AMZEA a 28 17 MR, BROLEA T, FHATENRRNBENIE.

B 11 GRS AR AR

% & strepy B EH A K mT
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(622719

XA H AR . B FIE
AT . ERFEERNS, ERECHEFSAME S HBER. & Ml faeiE:

ik 1 REXWITEFHENKE 109

A& LANOE A S5 RAF K, B DA Al — I [ gl

1 #include <stdio.h>

2 #include <assert.h>

3

4 int strleni(const char* src)

5

6 assert( NULL != src); //src AREY

7 int len = 0; [ 11RTF src WK E

8 while(*src++ != '\0') | BEIEERAF '\ 0 AR H 1B

9 len++; / | B1EFR—%, lenn

10 return len;

1}

12

13 int strlen2(const char* src)

14 {

15 assert( NULL != src); //src B

16 const char *temp = src; | 1R7F src Btk

17 while(*src++ != '\0'); [ BEIERF ' \0' BHR H AR

18 return (src-temp-1); [ BEIREMESH 5 KEBiest 2 &, BIKE
19 }

20

21 int main()

22 {

23 char p[] = "Hello World!";

24 printf("strleni len: %d\n", strleni(p)); [ IFTEN A% 1 BBIMER
25 printf("strlen2 len: %d\n", strlen2(p)); [ 13TEN 3% 2 BRI R
26

27 return 0;

28 }

strlenl F1 strlen2 X PN BR ECER T LLR K VA0 R . IR BB e T X 51 :

strlenl F—NREAR & len 768 7 KRR 3G, SRFIRA] len. i, 54 while fEFF
—IK, BTREPATHR B IEERE.

strlen2 F—NJREAE & temp 03K src W ATIIALE . while fEFF— K A T E— Ik 5 4
1E. BJEiRFIFeET 2 Al I B2 .

BAR, strlen2 L strlenl MIZF T, JCHELE TR BBACHIN AR . T2 FEF IR

iR,
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1 strlen1 len: 12
2 strlen2 len: 12

RS 12 Gafesclr fr b - Ak

# 5 strstr B R EI@MT
ISR E: Sk ok k ok

WE R, LI ststr, BPAN—NERFES, RS - ANFHFERAALE, W
strstr("12345", "34")iR[BM{E K 2, 7F 2 SALE KRB FRTE 34,

[#&471

R Brs.

1 #include <stdio.h>

2 #include <assert.h>

3

4 const char *strstr(const char* src, const char* sub)

5 {

6 const char *bp;

7 const char *sp;

8

9 if (src == NULL || NULL == sub) //¥I¥f src 5 sub MIAXM
10 {

11 return src;

12 }

13 while (*src) //i#&H src FHH

14 {

15 bp = src; /1 BT src BiBH
16 sp = sub; /1 BT sub BIiBH
17 do

18 { / |#8F sub FF &
19 if (!*sp) [ /RET sub FHEERFUE
20 return src; | | FRTFRET sub FHE, BH
21 } while (*bp++ == *sp++);

22 src += 1;

23 }

24

25 return NULL;

26 }

27 int main()

28 {

29 char p[] = "12345";

30 char q[] = "34";
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31

32 char *r = strstr(p, q);
33 printf("r: %s\n", r);
34

35 return 0;

36 }

main BRI R -

1 r: 345

ATCAEH, 8 32 4T strstr S50 S5, r 1810 T804 p 958 3 NocK. XH strstr 5§
B LG sre (K F 85 sub L. DIASEIH 1112345 " F1"34" A, LD RUTF .

(1) "12345"FN"34"H8E, AN A2 VR .
(2) "2345"F1"34" L BT, AN 2 UCHLD .

(3) "345"F0"34"L0AE, W AEULHC .

8 13 G AT e b & SR FHAE

Fb: FHERXGESHAERD

HILAE: ok Kk

Yn'5 R E, %"l am from Shanghai"{%| & "Shanghai from am 1", E[lf]FH i) Bia 47 & 18]
T A 508 B3] P S R S5 4 o

[###7 ]

BRI ERARS U .

1 #include <iostream>

2 using namespace std;

i void RevStr(char *src)

: { char *start = src, *end = src, *ptr = src;

; while (*ptr++ 1= '\0') [ 1B F

?o . if(*ptr == ' ' || *ptr == "\0') [ 13REI—A 517

:; { end = ptr - 1; //end {EEEIRAKE
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13 while(start < end)

14 swap (*start++, *end--); [ /3BRRANFRIEE
15

16 start = end = ptr+i; [ 13EET—NERAF L
17 }

18 }

19 start = src, end = ptr-2; //start #EEFHEF K, end IBEFFHERRE
20 while(start < end)

21 {

22 swap (*start++, *end--); /1B FHEYE
23 }

24 }

25

26 int main()

27 {

28 char src[] = "I am from Shanghai";

29 cout << src << "\n";

30 RevStr(src);

31 cout << src << "\n";

32

33 return 0;

34 }

R P4t 45 5

1
2

I am from Shanghai
Shanghai From am I

PB—FF 1 RevStr BB PINEH S ER: RS2 8~18 178 sre HH T IO 5 ia HE4T Y
H AR R sre N A4 4" ma morf iahgnahS", RIS 20~23 T HBHT 2 RBHE; .

BRI R .

ONOOOHASON =

#include <iostream>
using namespace std;

void RevStr(char *src)

{

char *start = src, *end = src, *ptr = src;

while(*ptr++ != '\0');
end = ptr-2; | 1BBFHERR
while(start < end)
{
swap (*start++, *end--); || EEENFHE
}
start = src, end = ptr-2;
ptr = start;
while(*ptr++ = '\0')

{
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19 if(*ptr == ' ' || *ptr == '\0") /1323 817

20 {

21 end = ptr - 1; //end EEBIFHKE
22 while(start < end)

23 swap (*start++, *end--); / /% E R

24

25 start = end = ptr+1; / 118 B T—A 77k
26 }

27 }

28 }

29

30 int main()

31 {

32 char src[] = "I am from Shanghai";

33 cout << src << "\n";

34 RevStr(src);

35 cout << src << "\n";

36

37 return 0;

38 }

(ERS TP

1 I am from Shanghai
2 Shanghai from am I

5k RevStr BB b IR S 5 — MOk R ARASEE 10~11 476 src #4748 )5
B . HL45 R sre 4 A48 4 "iahgnahS morf ma 1", RJECHESE 17~27 T EIEFT A I8
A AT R

M TR AT i LR, PR AR R A S B, E5 &4 R m g4
Hia fa ey, RSB BRNIFEARE, BRI REE 3.

HA 14 Gafe R4 83 A 1Rl sg

H b FHERXGEESBAERSD

HIUITFE: ok kK

FIWT— D FRF R AR, Bl EiE “level” A3,

[f##7 ]

MR H ZESK, BATTAT LA AN 745 8B I P s BEAT 38 L3 B A, R4 F"level "FHF H2,
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BATT AREAT R R

(1) HEFEBORE. BT level"FRAERKENR S, ZEAH, KB K.

(2) HB—IKE: F'level"MBE - NFHEEE —NFREEMHE, HHE, WHTH
ZIRELEL .

(3) HIREE: FE'"level"HIH AN FRSEIECE - NMFREEHE, HHE, NE
[Ep e

WARAE B AR A A, WFRFRAREISC. RYE L Bk, A
AT LA R R AR .

1 #include <iostream>

2 using namespace std;

3

4 int IsRevStr(char *str)

5 {

6 int i, len;

7 int found = 1; /1 REREXFHH, 0 RTAZ2
8

9 if(str == NULL) /1 ¥I8r str (9B A
10 {

11 return -1;

12 }

13 len = strlen(str); | | BREFHRKE

14 for(i=0; i<len/2; i++)

15 {

16 if(*(str+i) != *(str+len-i-1)) | BHRPMREIEE W IRFHRE,
17 { /I WFFHFRERRRE X

18 found=0;

19 break;

20 }

21 }

22 return found;

23 }

24

25 int main()

26 {

27 char str1[10] = "1234321"; /1 BIXXFFE

28 char str2[10] = "1234221"; [ 1HERXFHFE

29

30 int test1 = IsRevStr(stri); /1R str1 RFRREEXX
31 int test2 = IsRevStr(str2); /1K str2 BARREX
32

33 cout << "str1 is " << (test1 == 1?2 "": "not ")

34 << "reverse string." << endl;
35 cout << "str2 is " << (test2 == 1 ? "": "not ")

36 << "reverse string." << endl;
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37
38

39

}

return 0;

XAMEFFH ) IsRevStr()B& BT T HIWT 775 B 2 A2 PO R 8, a2, R 1,
FIRE] 0. i 4558 :

1
2

str1 is reverse string.
str2 is not reverse string.

A 15 ZafFEScBl stemp JERREL

* 5

JE FFL stremp 69 T

BHILIFE: ok ok ok Kk

[#%4r]

RS BR bR A C/CHFERR B [ stremp (ISEHE. SHF PN F4FE stel F str2,
FAHEE, WER[A 0, #F strl KT str2, WER[E] 1, #F strl T str2, WER[A-1,

FEFFABS AR .

NS WN =

#include <iostream>
using namespace std;

int mystrcmp(const char *src, const char *dst)

{
int ret = 0 ;
while( !(ret = *(unsigned char *)src -
{
++src;
++dst;
}
if (ret <0)
ret = -1 ;
else if ( ret > 0 )
ret =1 ;
return( ret );
}
int main()
{

char str[10] = "1234567";
char str1[10] "1234567";

char str2[10] = "12345678";

*(unsigned char *)dst) && *dst)
[ 1 ER R BN FHREHEE

[ IRFEREET dst FRHBERE, N

/ /B H{EIR

/Iret RIFEFF LGSR

//str1 == str
//str2 > str
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24 char str3[10] = "1234566"; //str3 < str
25

26 int test1 = mystrcmp(str, stri); /13K str 5 str1 LEE
27 int test2 = mystrcmp(str, str2); /MK str 5 str2 i
28 int test3 = mystrcmp(str, str3); /13K str 5 str3 [bE
29

30 cout << "testl = " << test1 << endl;

31 cout << "test2 = " << test2 << endl;

32 cout << "test3 = " << test3 << endl;

33

34 return 0;

35 }

mystremp() R HOH sre A1 dst IS FERF BRI AT T — K@, 4RIVENIFERFE
ISP, B ERAE BTN EG — N FRIRAD, RBIAHN SR FIFHH 4R

1
2
3

0
-1
1

testi
test2
test3

w16 Zafe e A AR B R A 3L 13

ER

FHBAXG o RAZEE S

HIINE: hok ok
[#EtR ]

TN FAF R A B, W3 A="aocdfe", B="pmcdfa", M%iH"cdf".

@®NO A W=

#include<stdio.h>
#include<stdlib.h>
#include<string.h>

char *commonstring(char *stri, char *str2)
{

int i, j;

char *shortstr, *longstr;

char *substr;

if (NULL == str1 || NULL == str2) //##istr15 str2 89534

{
return NULL;

}

if (strlen(stri) <= strlen(str2)) //shortstr # longstr $3gEEEMBKMFET S
{
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18 shortstr = stri;

19 longstr = str2;

20 } else

21 {

22 shortstr = str2;

23 longstr = stri;

24 }

25

26 if (strstr(longstr, shortstr) != NULL) /I MRERMFHFEPREIRENFTR SR,
27 { | R EEF T &

28 return shortstr;

29 }

30

31 substr = (char *)malloc(sizeof(char) * (strlen(shortstr) + 1)); //HRiEHATHAHIEELER
32

33 for(i=strlen(shortstr)-1; i>0; i--)

34 {

35 for(j=0; j<=strlen(shortstr)-i; j++)

36 {

37 memcpy (substr, &shortstr[j], i); //BEFFEN—ESEHE substr,
38 substr[i] = '\0'; [ | BACEE BRI

39 if (strstr(longstr, substr) !=NULL)//%5R%E longstr F&E%E] substr, MERE substr
40 return substr;

41 }

42 }

43

44 return NULL;

45 }

46

47 int main()

48 {

49 char *stri = (char *)malloc(256); /1Y ECENFEFEREFF S str1 flstr2
50 char *str2 = (char *)malloc(256);

51 char *common=NULL;

52

53 gets(stri); /| NEESREIN str1 FA str2

54 gets(str2);

55

56 common = commonstring(str2, stri); [ B AREEFH

57

58 printf("the longest common string is: %s\n", common);

59

60 return 0;

61 }

KT HE, BATE CLF) H F BB strstr AN FRFEBEIFR TR IDEFRL B
wF .

(1) RIBEE 11~14 17, KRESE strl F str2 IF 3P
(2) WHEBADNAHRAKR, XFEAEA strstr It & OB T
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(3) AH strstr HEGATHAD R BB LR, @R AN NULL, 35 B B4 &
e, HEERPIFERRRT, BT .

(4) WY/ AR B | MR, XRNFRTRERKALTH,

(5) TEAEUE 7B IBAHENLE, A ststr BB EK B ERLTEXANF&, W
RA, WERFEMENAF. @RS KR AR .

R ATE A

1 aocdfe ($iN)

2  pmcdfa C(3fiN)
3 the longest common string is: cdf

i 17 AMEH] printf, RfH3ERESCL2ERURH -SRI A5

5 AFAEEAT T
HIIAE: *kk
[ #&#Rr ]

WERASREEH] printf R AIPERREL, BRI LOE A7 12 FAG B A BE IR —HEHIR -+
ANEFIERXK A&, PR R TE . AT

1 #include<stdio.h>

2 #include<stdlib.h>

3 #include<string.h>

4

5 char *get2String(long num) /138 RN EF S
6

7 int i=0;

8 char* buffer;

9 char* temp;

10

11 buffer = (char*)malloc(33);

12 temp = buffer; //temp

13 for (i=0; i < 32; i++)

14 { [ IRBER 32 P ER 01!
15 temp[i] = num & (1 << (31 - 1i));

16 temp[i] = temp[i] >> (31 - 1);

17 temp[i] = (temp[i] == 0) ? '0': '1';

18 }

19 buffer[32] = '\0'; | | FHBERHF




XA 17 FEA printf, S s+ st H R mE 119

21 return buffer;

22 }

23

24 char *get16String(long num) [ 183+ FET S
25 {

26 int i=0;

27 char* buffer = (char*)malloc(11);

28 char* temp;

29

30 buffer[0] = '0'; //”0x”Fk

31 buffer[1] = 'x';

32 buffer[10] = '\0'; | | PR R

33 temp = buffer + 2;

34

35 for (i=0; i < 8; it++)

36 { | AR/ 8 S TTEME
37 temp[i] = (char)(num<<4 * i>>28);

38 temp[i] = temp[i] >= 0 ? temp[i] : temp[i] + 16;
39 temp[i] = temp[i] < 10 ? temp[i] + 48 : temp[i] + 55;
40 }

41 return buffer;

42 '}

43

44 int main()

45 {

46 char *p = NULL;

47 char *q = NULL;

48 int num = 0;

49

50 printf("input num: ");

51 scanf ("%d", &num); | N

52

53 p = get16String(num); VORI abavvin b n e o ]
54 q = get2String(num); /158 IR F B
55

56 printf("%ss\n", p);

57 printf("%s\n", q);

58

59 return 0;

60

}

XAFEFFH,  get2String F1 get16String 437l FH T 18 3] 36 257 88 A+ S bl 2 45 5 .

long Y[ REHZE 4 75, 3247, {7 088 1 RIR. get2String BREHIEF T 33 4>
LA CAFENOD HIHENIFATIRES R, getl6String BREHHIE T 11 NMET (FE'0. X'FIN0O),
RGN AR A HE N AF X AL B . FRPHATS R

1 input num: 456789 (3fiA)

2 0x0006F855
3 00000000000000000000000001010101
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HiARE 18 GMFRICBREG AT . A TR AL

F 5. FHPHEGESBRAZRS
HIIE: ko k Kk
[ 247 ]

WIEBE, FEAATFEPBEALHRITONE. FIUNERS aaab, HAFLTFNEE
A% i, aaa3bl .

WREFIF

1 #include <stdlib.h>

2 #include <stdio.h>

3 #include <string.h>

4

5 #define MAXCOUNT 2*100

6

7 char *transformation(char *str)
8 {

9 int len=strlen(str);

10 char *buf=new char[len+1];
11

12 char *p=str;

13 char *q=p+1;

14 int count=1;

16 while(*q)

16 {

17 if (*p==*q)

18 {

19 count++;

20 pt++;

21 q++;

22 }

23 else

24 {

25 itoa(count,buf,10);
26 int nbits=strlen(buf);
27 strcat(buf,q);
28 *q=0;

29 strcat(str,buf);
30 q+=nbits;

31 P=q;

32 q=p+1;

33 count=1;
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35
36

37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

}

}

itoa(count,buf,10);
strcat(str,buf);

delete []buf;
buf=NULL;
return str;

int main()

{

}

char str[MAXCOUNT];

printf("please input a string:");
scanf("%s",&str);

printf("before transformation: S%s\n",str);
char *pstr=transformation(str);
printf("after transformation: %s\n",pstr);

return 0;

XAFERF ) transformation() B B R E #7478 . ATLLFFF &8 aaab A6k 3 I HHh
. ATHEGME, HERIET S DFITHHENT buf (aaab KEEK 4, I— MR
S KA AR R FHRAER . VIIRTHECh 1, REHAT FEMEER.

W#JJ] aaab, HEBFRBIAFEK LR, RIGLE buf FIRFF 3b, IE str ZH aaa (FRHYILE
WAFRER 0). SRIGHAT streat(str, buf), I str 224 aaa3b, HHEKH 1. WRBERFER
B (REBIES A0, WHE AR, HN4ka:stiT Ul ES R,

LR HHERR, WHEEE —NFRNEEEA buf GXEA b M8 1), AT str 924 aaa3b
FF HAH streat(str, buf), %5 str &84 aaa3bl.

BETY buf HE N AFIFIR[E] str. FEFHATE RN

please input a string:aaab
before transformation: aaab
after transformation: aaa3b1i

A 19 FRFER Gand Bl

Eh: FREHAXGGZLHBERS

HISME: Kk
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Give an implementation of encoding a string which contains less than 20 chars.There three

rules:

1.replace the alphabetical char in the string with the fourth char behind it, for example,
a->e,A->E, X->B,y ->c, z ->d

2.if the char is not a alphabetical char, ignore it.

3.reverse the string updated

[##471

T S A R SR R

XK EENT 20 HIFAF B AT HnliS, BAE 3 N

(D) EFFFBRPHFEPERCE I 4 NEEE B, a>e, A>E, X->b, y->¢, z->d.
(2) MPFFFARRFEE, B,

(3) BN FIEE.

AR LU AP B AN 7S, HPBRFHAEaE —MRER
BiE, WRERERAETEERTIFR, WHRREIH 26 NFERF. BFERHI:

1 #include <iostream>

2 using namespace std;

3

4 char LowerCaseAlphabets[] =

5 {.alrlb'r‘c‘sIdlslels’f‘l'g'xlh':

6 'ililjly‘klrll'xImlslnlllolslply

7 ‘qulrllIs’xltlslull’lelwl)lx‘)Iy'!.zl};
8 char UpperCaseAlphabets[]=

9 {'A*,'B','c','D','E','F','G', 'H',
10 ‘IY,'d, 'K, 'L, MY, NY 0, P,

11 QRIS T UV TW X Y T2 Y
12

183 char GetFourthChar(char chrSource,char alphabets[])
14 {

15 for(int i=0;i<26;i++)

16 {

17 if (alphabets[i]==chrSource)

18 {

19 int index = (i+4) % 26;

20 return alphabets[index];

21 }

22 }

23 return '\0';

24},
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26 void ReplaceChars(char chars[], int len)
27 {

28 for(int i=0; i<len; i++)

29 {

30 if('a' <= chars[i] && chars[i] <= 'z")
31 {

32 chars[i]=GetFourthChar(chars[i], LowerCaseAlphabets);
33 }

34 else if('A' <= chars[i] && chars[i] <= 'Z')
35 {

36 chars[i]=GetFourthChar(chars[i], UpperCaseAlphabets);
37 }

38 }

39}

40

41 void ReverseString(char str[],int len)
42 {

43 int begin=0, end=len-1;

44 if(str[end] == '\0")

45 end--;

46

47 char hold;

48 while(begin < end)

49 {

50 hold = str[begin];

51 str[begin] = str[end];

52 str[end] = hold;

53

54 begin++;

55 end--;

56 }

57 };

58

59 void EncodeString(char str[],int len)

60 {

61 ReplaceChars(str, len);

62 ReverseString(str, len);

63 };

64

65 int main()

66 {

67 char hello[] = "hasdiiH";

68

69 EncodeString(hello, strlen(hello));
70 cout << hello << endl;

71

72 return 0;

73}

IS5 61~62 17, EncodeString()e&i %I H T ReplaceChars ()eki%¥{ 1 ReverseString()

AR, ATERARTAT, RE BN
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ReplaceChars() g8 %1 ] GetFourthChar() R ECK AR5 H S VI A4 185 . GetFourthChar()
BB SEIAEE R, SHEHERFANESREY, XHENM A NEETHAERNRNE
FHE,

ReverseString()ER F A T begin 1 end BI NN 5l45E M7/ 8 LR HTEE . REKE
IR BEARWIACH, begin 55 TERB SN, end fREMELBES), WIHAEHR, EHBIHAFEEREL.

FIFHATEGRW T

L11hwel

w20 RECTRTE, (HHEFREr) AR S

FE5 FHEMANGGELSBIZRS
HEISAE: Kk Kk

BRE—ANTFRH, DENFRFROTH, BRI RE, BRETHEIUF
A4, Biltn
WA E—/FHH: "Welcome you, my friend"

F&: "you"
#y: “"dneirf ym ,you emocleWw"

[##47]

XTFAE, KT BN

(1) FARE—EHE DT E, REH stack 88 b, FIMHER T F & HIMALE.
(2) A BWICICR F RO 7 & FHH stack kF .

(3) ¥R R TR, X7 8 KRR T SR AT .

KR WA TTE. AP R T &, ST S A REA SR . &
JERHERR A AR, KR & KRR T BRI . CHARHEREP I stack Rom—AN5
BESE RS H, A stack AT DURSAA M SE UK N B, JEAEFIIR .

1 #include <iostream>
2  #include <cassert>
3 #include <stack>
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using namespace std;

const char* reverse(const char* si1, const char* token)

}

stack<char> stacki;
const char* ptoken = token, *head = s1, *rear = si;
assert(s1 && token);
while (*head != '\0')
{
while(*head != '\0' && *ptoken == *head)
{
ptoken++;
head++;
}
if(*ptoken == '\0")
{
const char* p;
for(p=head-1; p>=rear; p--)
{
stackl.push(*p);
}
ptoken = token;
rear = head;

}
else
{
stack1.push(*rear++);
head = rear;
ptoken = token;
}
}
char *pReturn = new char[strlen(s1)+1];
int i=0;
while(!stackl.empty())
{
pReturn[i++] = stackl.top();
stacki1.pop();
}

pReturn[i]='\0";

return pReturn;

int main(int argc, char* argv[])

{

char welcome[] = "Welcome you, my friend";
char token[] = "you";
const char *pRev = reverse(welcome, token);

cout << "before reverse:" << endl;
cout << welcome << endl;
cout << "after reverse:" << endl;
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56 cout << pRev << endl;
57

58 return 0;

59 }

reverseBR L, RRSEE 13~17 AT HRFARF R FHAE. HLPFRE ptoken 1E3% |l
FREFBRALE, AR ARNERGE\0 (AL 18~2717), MACLEHERE TN T
B, TR KBNS, BN EERAER (RIS 28~33 17). f/i Hig— b
WAF, AR N BAEAHENAE P R R [FIHE N A7 . FEF AT 45

before reverse:
welcome you, my friend
after reverse:
dneirf ym ,you emocleW

WS 21 iSRG PR B strrev

FE. FHRBAELG OGRS
HIINE: Kk kk

S TR R BRI strrev. SR R) RN 2 () A AR B . AR 49104\ "abed
i th N A "deba"

[#24R]

BERXAEH, BEEEE. BEENFEDRL: BHFERFS, BRI FRRRE
— AN, B AFEECE A, RIKEIRR . TRA T L L

1 char* strrevi(const char* str)

2 |

3 int len = strlen(str);

4 char* tmp = new char[len + 1];
5

6 strcpy (tmp,str);

7 for (int i = 0; 1 < len/2; ++i)
8 {

9 char ¢ = tmp[i];

10 tmp[i] = tmp[len - i - 1];
11 tmp[len - i - 1] = c;

12 }

13

14 return tmp;
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ffid 1 R A AR U )R R AT, nT DU R B R PHEM

% 2:

char* strrev2(const char* str)

{

}

char* tmp = new char[strlen(str) + 1];
strcpy(tmp,str);

char* ret = tmp;

char* p = tmp + strlen(str) - 1;

while (p > tmp)

{
char t = *tmp;
*tmp = *p;
P o=t
--Ps
++tmp;
}
return ret;

fi#d 1 Rfg 2 FREA BN AR KA, — AN SR AL SRS L R IS 713
B EEAL, BATAT LGB R EEHRT () SERRD TS He, RV B g 3 A

iRk 4. fRIL 3:
1 char* strrev3(const char* str)
2
3 char* tmp = new char[strlen(str) + 1];
4 strcpy(tmp,str);
5 char* ret = tmp;
6 char* p = tmp + strlen(str) - 1;
7
8 while (p > tmp)
9 {
10 *p "= *tmp;
11 *tmp "= *p;
12 *p "= *tmp;
13
14 --Ps
15 ++tmp;
16 }
17
18 return ret;
19 }
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fi#i: 4:

1 char* strrev4(const char* str)
2 {

3 char* tmp = new char[strlen(str) + 1];
4 strcpy (tmp,str);

5 char* ret = tmp;

6

7 char* p = tmp + strlen(str) - 1;
8

9 while (p > tmp)

10 {

1 *p = *p + *tmp;
12 *tmp = *p - *tmp;
13 *p = *p - *tmp;
14

15 i

16 ++tmp;

17 }

18

19 return ret;

20 }

BRATTIE AT LA P 338 VA SRR pROX A ) . BTl RS FAF, o 1 840 ) AR A
JFR T & R 8. AR 5

1 char* reverse5(char* str,int len)
2 {

3 if (len <= 1)

4 return str;

5

6 char t = *str;

7 *str = *(str + len -1);

8 *(str + len -1) = t;

9

10 return (reverse5(str + 1,len - 2) - 1);
11}

ERE, XE S MREETRARE S BRTRMATR S, HAl 4 FEEEREAN H1E
HEAAF. TS B £ main()ef £

1 int main(int argc,char* argv[])

2 {

3 char* str = "123456";

4 cout << str << endl;

5

6 char* str2 = reversel(str);
7 cout << str2 << endl;

8

9 char* str3 = reverse2(str2);
10 cout << str3 << endl;
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11

12 char* str4 = reverse3(str3);
13 cout << str4 << endl;

14

15 char* str5 = reverse4(str4);
16 cout << str5 << endl;

17

18 char* stré = reverse5(str5,strlen(str5));
19 cout << str6 << endl;

20

21 return 0;

22 }

P e HH 45 2R

1 123456

2 654321

3 123456

4 654321

5 123456

6 654321

w22 ek SRR BRI IEAE B

#5: FHEMAGGZLSBIEES
HIINE: * ok kK
[ &4 ]

BAVFELE C/C++HF int. float. double ZERARK R F, (HEECMNMKEHLEE
PR MABERULREEEKE, XEJUHARFRRERT, GRUHEHFERR.
BRI, BRATT BT BB A A — AN BB BN A7 R e e,  FE R FRBUNEIESE I A
B ERAL. AEIFEF W RN,

ONOO A WN -

#include <stdio.h>
#include <string.h>
#include <stdlib.h>
#include <math.h>

char* addBigInt(char* numi, char* num2)

{
int ¢ = 0; [ 16, FFIRBARHALA O
int i = strlen(numi)-1; / 138 B E— ¥ A RARAL
int j = strlen(num2)-1; [ 138 R E = A AR ARAL

int maxLength = strlen(numi) >= strlen(num2) ?
strlen(numi)+1 : strlen(num2)+1; /1453 2 MNP K BIBGIE
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13 char* rst = (char*)malloc(maxLength+1); //IREFELER
14 int k;

15 if (rst == NULL)

16 {

17 printf("malloc error!\n");

18 exit(1);

19 o}

20

21 rst[maxLength] = '\0'; /I FHERF—NMA'\0'
22 k = strlen(rst) - 1 ; / 148 18 45 SREEA B R AR AL
23 while ( (i >= 0) && (j >=0) )

24 {

25 rst[k] = ( (numi[i] - '0') + (num2[j] - '0') + ¢ )%10 +'0'; //itEA{KE
26 ¢ = ( (numi[i] - '0') + (num2[j] - '0') + c )/10; / | B S LA
27 --1i;

28 =]

29 --k;

30 }

31 while ( i >= 0 )

32 {

33 rst[k] = ( (num1[i] - '0') + c )%10 + '0';
34 c = ( (numi[i] - '0') + c)/10;

35 --1;

36 --k;

37 }

38 while ( j >= 0 )

39 {

40 rst[k] = ( (num2[j] - '0') + c )%10 + '0';
41 ¢ = ( (num2[j] - '0') + c )/10;

42 S H

43 --Kk;

44 }

45 rst[0] = c + '0';

46

47 if ( rst[0] != '0" ) /1 RERESUAET 0, MHHLER
48 {

49 return rst;

50 }

51 else

52 {

53 return rst+1;

54 }

55 }

56

57 int main()

58 {

59 char numi[] = "123456789323";

60 char num2[] = "45671254563123";

61 char *result = NULL;

62

63 result = addBigInt(numi, num2);

64 printf("%s + %s = %s\n", numi, num2, result);
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65

66 return 0;
67 }
RFHITER

1

123456789323 + 45671254563123 = 45794711352446

HAE 23 GRS F AR A B2

&

FHPBAAX G EESRAZR

HIIAE: Kk ok k

[ #2471

MR, BAIHS KRB R — A char AR ZRFRTEARLARE n . Bl EK
"abcdefghi”, IR n=2, A5V %2 "hiabedefgh".

FEFFARBSLNT .

ONOOODAWN -

PN RORNNNN = = & = oo a o
ODUBARDN-0OO®NONBWN = O

#include <stdio.h>
#include <stdlib.h>

void loopMove(char *str, int n)

{

int i = 0;

char *temp = NULL;
int strLen = 0;
char *head = str;
while (*str++);

strLen = str - head - 1;
n="% strLen;

temp = (char *)malloc(n);
for (i = 0; i < nj i++)

{

/138 EFH L

[t EFHFRKE
/1 FHEFHRRBE LI FH N
/13 EAF

n+ i]; //IERTFERUAR AR L ERR F

[ I MK EBBFHBEIRER

temp[i] = head[strLen -
}
for (i = strLen - 1; i >=n; i--)
{ ?
head[i] = head[i - n];
}

for (1 = 0; i < n; i++)
{

head[i] = temp[i];
}

/1 NSRRI TF X S HI R 3 FH
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27

28 free(temp);

29 }

30

31 int main(void)

32 {

33 char string[] = "123456789";

34 int steps = 0;

35

36 printf("string: %s\n", string);

37 printf("input step: ");

38 scanf("%d", &steps);

39 loopMove (string, steps); //BEABHABAL
40 printf("after loopMove %d: %s\n", steps, string);
41

42 return 0;

43 }

P HATE R

1 string: 123456789
2  input step; 6 (MfiN)
3 after loopMove 6: 456789123

FEFP o B ST S A B BB BRI R ARJE 20— AN R KN R HE 3 A7k
e ERAFIX L 77T, S A IR PR 2 Sk B A AL B R, AR AT HE Py A7 R 1) P 2%
B AT R L

w24 BHIBRAEE KR FRF

P SEILN TR R AR AL BTG, MIBRTE E KR TR

F 5 FHREMXGELHEE

BIINE: hok ok ok

[ &4 ]

MRAEEE, B D FAFE# "abedefg", WEME —ANIFEE (RS0 1, MR T4,
TN S5 F 775 £ 4 "adefg"

FERARS I F o

1 #include <stdio.h>
2 #include <string.h>
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3

4 char *deleteChars(char *str,int pos,int len)

5 {

6 char *p = str + pos - 1; / 13E16) pos L BFHF

7 int tt = strlen(str); [ IVTEFHFKE

8

9 if( (pos < 1) || (p-str) > tt) //#&% pos RELRATF
10 { / |3# pos BHFFHEKE
11 return str;

12 }

13

14 if( (p+len-str) > tt) //1len XF pos REIREFFIE
15 { /1 AE*t pos (IEM ' \0"
16 *p = "\0';

17 return str;

18 }

19

20 /1 HBR len NEFHF

21 while(*p && *(p+len)) //1en NFREF pos FRIKHFHFNIH
22 { [/ MiBRePE len NEFF
23 *p = *(ptlen);

24 pt++;

25 }

26 *p="\0";

27

28 return str;

29 }

30

31 int main()

32 {

33 char string[] = "abcdefg";

34 int pos = 0;

35 int len = 0;

36 int steps = 0;

37 printf("string: %s\n", string);

38 printf("input pos: ");

39 scanf("%d", &pos);

40 printf("input len: ");

41 scanf("%d", &len);

42 deleteChars(string, pos, len); //HiBR string &) pos {Z&E/F len NFEHF
43 printf("after delete %d chars behind pos %d: %s\n", len, pos, string);
44

45 return 0;

46 }

FFIAT 4 B

1 string: abcdefg

2  input pos: 2 (3iA)

3 input len: 2 ($#iA)

4 after delete 2 chars behind pos 2: adefg




134 ¥4 E

FHH

deleteChars B0 e B4 N pos LK len (&M, REREIFHRFHM pos L E, &
JE MR len ANF4F

HARE 25 FAFERROHET B 2e it

F 5 FHEAMEGELOBARS
HIMATE: Kk ok

G5 — N RECKE AT RIS, W% ASCH MAFHTF, E¥iHa
AR, (MRFFFERATE, PR AHFAE) FRiTERISRH, BERXFr R
Ho MR FFT H"ADZDDIKJFIEJHGI".

[ &4 ]

ARSI T .

1 #include <stdio.h>

2 #include <stdlib.h>

3

4 /* BIRHEFEE */

5 void mysort(char *str, int num)

6 {

7 int i, j;

8 int temp = O;

9

10 for (1 = 0; i < num; it++)

11 {

12 for (j = i+1; j < num; j++)
13 {

14 if (str[i] < str[j]) /IR T—MELLHFEK,
15 { /I Z IR TTRE
16 temp = str[i];
17 str[i] = str[jl;
18 str[j] = temp;
19 }

20 }

21 }

22 }

23

24 char *foo(char *str)

25 {

26 int len = 0;

27 char *start = NULL;
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29 if (str == NULL) [ 1RBESE str B
30 {

31 return NULL;

32 }

33

34 start = str | 1RFFLELE

35 while(*str++);

36 len = str - start - 1; I EFHFEKE

37 len = len / 2; [T HBEEHFNFFIE
38 str = start;

39

40 mysort(str, len); /I MKEBINHEFF

41

42 return str;

43 }

44

45 int main()

46 {

47 char string[] = "ADZDDJKJFIEJHGI";

48

49 printf("before transformation: %s\n", string);
50 foo(string);

51 printf("after transformation: %s\n", string);
52

53 return 0;

54 }

FEFHAT 45 5L

1 before transformation: ADZDDJKJFIEJHGI

2 after transformation: ZKJDDDAJFIEJHGI

foo) B E SR FAT R IR EL, RIETHHTFEHFRFRHNE, B mysort B
B (EH BWHF 72D X FREATHET .

w26 aRE S BUMIBR AR R b BT R AR E AR

# 5

FREMXAGESBAIED

HIIE: Kok ok *k

[f#47]

MRPEBR, R FFF 8 A "cabedefegehei”, %A & P TE M FRF MR G, 458N
% J&"abdefghi" .
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AR T .

1 #include <stdio.h>

2

3 char *deleteChar(char *str,char c)

4 |

5 char *head = NULL;

6 char *p = NULL;

7

8 if (str == NULL) /14T str MAERNY
9 {

10 return NULL;

11 }

12

13 head = p = str; [ 13BEIFFFEL  EZIRBA
14

15 while (*p++)

16 {

17 if(*p != c) [ IRTETF c wE, M str PR
18 {

19 *str++ = *p;

20 }

21 }

22 *str = '\0';

23

24 return head;

25 }

26

27 int main(void)

28 {

29 char string[] = "cabcdefcgchci";

30 char ¢ = 0;

31

32 printf("input char: ");

33 scanf("%c", &c);

34 printf("before delete: %s\n", string);
35 deleteChar(string, c); /I MBRERB#
36 printf("after delete: %s\n", string);
37

38 return 0;

39 }

PP AT 45 R

1 input char: c GfiA)
2 before delete: cabcdefcgchci
3 after delete: abdefghi

deleteChar() b8 £ B Se HIWT A8 AP AP TR EF IR 2, RIE RPN RS AT 8 4E. Hrp
—AMEE RGOSR, R MR EHTIE AR .
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HARE 27 AR — H streat ZEFE AT
H L FHEARAGEOBIRD
HIHAE: Kok Kk
N AR FAS A 4 ) B ? A A2

1 #include<iostream>

2 using namespace std;

3

4 int main()

5 {

6 char *str1 = "hello";
7 char *str2 = " china";
8 char *str3 = NULL;

9

10 str3 = new char[strlen(stri)+strlen(str2)+1];
11 str3[0] = ‘\n';

12 strcat(str3,str1);

13 strcat(str3,str2);

14 cout << str3 << endl;
15

16 return 0;

17}

[ 74 ]

RISEE 12 ATFEE 13 4T strcat BREL. strcat BRECE FER%E, HEAIWT,

1 extern char *strcat(char *dest, const char *src);

B sre AR INE] dest FRFHBRZ G, dest FFF Bt G5 R FF AL B SR FTERE src 4L
B ARIMAHLEE 10 47 FH new HITH IIME N A7 2 WA BHILAET, WAF IR ER R BEHLEL.
ARASEE 12 47T strcat ARETE strl AR EHIBPE N ARG, HFHESFBBABA. H
FER )8R A AEARRS S 13 AT RS . NAERIEEE 11 /798 ste3[0]W 0 &5 RAF\0'.  IE# IR
fidh . A+

#include<iostream>
using namespace std;

int main()

{

OO s WWN =

char *str1 = "hello";
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7 char *str2 = " china";
8 char *str3 = NULL;
9
10 str3 = new char[strlen(stri)+strlen(str2)+1];//9EHERNTE
1 str3[0] = '\0'; //str3[01MALERMF'\0', LUE strcat BEIEEEA
12 strcat(str3,stri); //str3ZEH"hello"
13 strcat(str3,str2); //str3ZEX%"hello china"
14 cout << str3 << endl;
15
16 return 0;
17}
FEFFHATS: R
1 hello china
(&%)

JEE AR str3 45 1 (FIHE N AF A HIAEAE, NS FRFBSRT. i 2REYLE.

w28 Gafesc Bl sREL streat

# &

e % 3K streat 69 EI@m

HIINE: kokok ok k

(%47 ]

JE BRI 2K streat FEAE— T4 R N AR B AR AT SRS, BT AN B AR 755 8
KR, HWESRF\OKALERIAS DM FRBERNE.

ONOOA WN =

—- aaaaa
O s~ OON-—=O

#include <stdio.h>
#include <stdlib.h>

char *mystrcat(char *dest, const char *src)

{

char *ret;

ret = dest; /1R EFENFH R E B LERR
while (*dest++);

dest--; / /BT dest IEEFHRERF

while (*dest++ = *src++); //f@HREH

return ret;
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16 int main(void)

17 {
18 char *dest = NULL;

19 char *str1 = "Hello ";

20 char *str2 = "World!";

21

22 dest = (char *)malloc(256);

23 *dest = '\0'; [ ABBRFHEEAT, BERFHERFL
24 mystrcat (mystrcat(dest, str1), str2); | 1R FTIENERE str1 0 str2

25 printf("dest: %s\n", dest);

26 free(dest);

27 dest = NULL;

28

29 return 0;

30 }

FRFP AT 45 R

1 Hello World!

WA 29 GRS A IR RE

FE: FHEMXGEESBARRS
HIIAE: Kk Kk

405 gbk strlen BE, WHESHNFHFRHENKE, WEEIN—DEHFLHE, 240:
DUFGRIS AR, HfEFi<0, BFE 0~63 LAt (W —ANFH2-128~127).

[ fR4fr )
RPN R .

1 #include <iostream>

2 using namespace std;

3

4 int gbk_strlen(const char *str)

5

6 const char *p = str; [1p BFRmE&ER

7

8 while (*p) | | ERERAF 0, MERBIR

9 {

10 if (*p < 0 && (*(p+1)<0 || *(p+1)>63)) //HXXFHR
11 {

12 str++; [lstr Bah—4L, p BEHEALL, BUEM 1
13 p += 2;
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15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

else

ptt; //str %), p BaH—GL, KEM1

}

return p-str; / /iR B HehEZ =
}

int main()

{
char str[] = "abc {R$F 123 1 [E 456" ; /1 EBRLNFHFHS

int len = gbk_strlen(str); | | RBFHEKE
cout << str << endl;
cout << "len = " << len << endl;

return O;

}

gbk_strlen(B& ¥, AT T PIANTREHE A I HLIE 2 Z2 KRG FAF R KR . B3 S0
Fif, BT EPANTAT, FHik p BIRAMER PO FHE AR TR
THENFRIKER 14, WFHEZER sre Bah—r. BFPITESERWT.

1
2

abc {R3¥F 123 F[E 456
len = 13

w30 HeHY 01 “FRFeh 0 R 1 ZESL B I KIR B

FE: FHEMXGGEERERS

HIIE: Kk Kk

(#2471

AT

1 #include <iostream>

2 using namespace std;

i void Calculate(const char *str, int *max0, int *maxi)
: { int temp0o = 0; /I RIFEER 0 W AKE

7 int tempil = 0; /I RTFEER 1 NBAKE

g while(*str) //¥BF 01 FH &
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10

11 { if (*str == '0') //HBIFHFR'0"

12 {

13 (*max0)++; /10" BT EACE AN 1
14 if (*(++str) == '1') [ IR T—NFHFE' 1
15 {

16 if (temp0 < *max0) // ¥IiHAIRAKERERERSTF
17 {

18 temp0 = *maxo0;

19 }

20 *max0 = 0;

21 }

22 }

23 else if (*str == '1') //HEFHRE'1"

24 {

25 (*max1)++; /11 B EARE N 1
26 if (*(++str) == '0') [IBRT—NFHR'0'
27 {

28 if (tempi < *max1) //¥IHiHAERAKERERERT
29 {

30 temp1 = *max1i;

31 }

32 *max1 = 0;

33 }

34 }

35 }

36

37 *max0 = tempO; /1'0"' MR KIKEIRE max0

38 *max1 = temp1; /1'1' R XKEIRRE max1

39 }

40

41 int main(int argc, char *argv([])

42

43 char string[] = "00001110110000001100110101101001010101011111010";
44

45 int max0 = 0;

46 int max1 = 0;

47

48 Calculate(string, &max0, &max1); //it¥ max0 1 max1

49 cout << "max0 = " << max0 << endl;

50 cout << "max1 = " << max1 << endl;

51

52 return 0;

53 }

FEFFH 45 R

I
=2}

1 max0 =
2 max1

1}
(4]
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w31 RSBl FRr R O

F 5 FHEAELNGEESRIZEN
HIIE: Kok ok

H CHE—AVMEF, SRR 3 ANFRS, REEES DA HIm
52 ANFRFRBHRAECRE 3 N E, BB

[ &4 ]

AT .

1 #include <iostream>

2 using namespace std;

3

4 char *replace(const char *str, const char *sub1, const char *sub2, char *output)
5 {

6 char *pOutput = NULL;

7 const char *pStr = NULL;

8 int lenSub1 = strlen(subl); /| F5 sub1 B9HKE

9 int lenSub2 = strlen(sub2); /| F& sub2 B9 E

10

11 pOutput = output;

12 pStr = str; /| BTF3H%FER

13 while(*pStr != 0)

14 {

15 pStr = strstr(pStr, subl); //# str f3#k sub1 F&
16 if (NULL != pStr) / /3% sub1 F&

17 {

18 memcpy (pOutput, str, pStr-str); /1 8% str BE—EB% output
19 pOutput += pStr-str;

20 memcpy (pOutput, sub2, lenSub2); /1€ %) sub2 F&3 output
21 pOutput += lenSub2;

22 pStr += lenSubt; [ AT FT—RE MR
23 str = pStr;

24 }

25 else / 1#A %) sub1 F&H

26 {

27 break;

28 }

29 }

30 *pOutput = '"\0';

31 if (*str != '\0')

32 {

33 strcpy (pOutput, str);

/&% str ®FKEBS 2 ouput
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34 }

35

36 return output;

37}

38

39 int main()

40 {

41 char str[50] = ""; | IIRFH & str
42 char sub1[10] = "*; [ 1B RBFFF S sub1
43 char sub2[10] = ""; /| FskE#k sub2
44 char output[100] = ""; /It FRE
45

46 cout << "str: ";

47 cin >> str;

48 cout << "sub1: ";

49 cin >> subi;

50 cout << "sub2: ";

51 cin >> sub2;

52

53 cout << replace(str, subil, sub2, output) << endl;
54

55 return 0;

56 }

FEFF AT S5 R :

str: abcdefcdg
sub1: cd

sub2: 123
ab123ef123g

replace() BRI HUT str P HIFTA subl FHEEHA sub2 FH, 45RAFA output $5 7] [ A 775
o BETEIMER T EEREL strstr FEFF BRI F A, WEIEKED] subl FH, H4E output B
il str AR T subl F IS LA sub2 FRFH . WRILAE] subl &, B HEER, IF
HAE str 4R A58 9> & 1 2 output.

A ON =




%O =

FHEHSHRAX R

C EERMAXT AL T/HRMELA, HUERBRALREREF N, g
—HAEE AR ST K. BHES ML FZ RO, FHFARBIZL K GE A MR H 51
AERUAZAHNGEE. BRENAWLIRPA EE, HRXENRE S H
TR

XTI R, AT DA I I B T U SR S B U A LE
RMAXRG . T HERE KRG, — MR REAZ AT TR BN IRE R, BHEA )
& C EFMAEMAKF . WRMNRAEASIZENRE, A4 R B2 75 AT LA e H At
M —SEHA R MR &FE DR, ERERINMF I L? XEE QEE S NIRE
PR RGT A ARSI T LR AKX RGNS, FEGRS EERTIEN
A28 .

(TR0 W A L2

B AR R AR
&5 AL printf # th RE A ¢ K&
BT E: ok ok ok
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1 #include <stdio.h>

2

3 int main(int argc, char* argv[])
4 |

5 int i = 5.01;

6 float f = 5;

7

8 printf(“%sf\n”, 5);

9 printf(“%1f\n”, 5.01);
10 printf (“sf\n”, f);

11

12 printf(“%sd\n”, 5.01);
13 printf(“%sd\n”, 1i);

14

15 return O;

16 }

[ 471

32 P& int A float # 5 4 NF5, double (5 8 MET . UL FHITiB#ES 2T 32 17
FEH-.

printf R4 VLT “%f”, INASEUVZ 2 double KA ZEL (1E printf ERE+, float
£ HBhEEH K double), PHILMARHIET 8 N5, HAlith, 4 printf )5 K1 BI2F 4 "%d" I,
KNASEN LR int RS HL, FBMRFET 4 7

RIS 84T, BS54 int By, FrUlfERRH AT T 4 M PN THRSE 5.
SRJ5 printf AEHEE 8 NFAT. REBR, AFVIHBS, SHEATHRRRFR KL .

RSS9 4TFZE 10 47, =3 5.01 A f 7352 double 2KAIF float KA (FE, XH f
LEME N 24 T — % int 3 float I%54L), 1M float F1 double #PfEVFE A, HAHH #4k
FEAIXT A0, R IX P BeA RS Hr HH AR 72 5.000000.

I BE printf("%d\n", 5.01);, % 5.01 (&5 8 ANFTT, 1M printf i 4 NMF7, FFESHI
ANET TR A5 B o

RIS B printf("%d\n", i);, S%i & H 5.01 HHid KK, XBERFEHRAFE T printf ) 13E
I, EdEA/DARFRTEEZA (GfFwE), BREZEN. HHENEREI%T S5 4
ANFA, FHXBAR ISR 5.

M BB ar LUE t, WSRAE printf B0 scanf € T "%f", A4 J5 HIXS N2 5L
FIRMBNZZTF B, EH 2R —NMEMF RN, AW ARZ B R E



146 ¥ 5EF {(LEHSHAREE

[EX]

1 0.000000
2 5.000000
3 5.000000
4 0

5 5

miAE 2 BRI G R—ALsH

# & A AL R > Ae<<

HIITE: Kok kK

| #include <stdio.h>

2

3 int main(int argc, char* argv[])
4 {

5 unsigned short int i = 0;
6 unsigned char ii = 255;
7 int j =8, p, q;

8

9 p=13<<1

10 q=13>1;

11 i=1i-1;

12 ii = ii + 1;

13

14 printf("i = %d\n", i);
15 printf("ii = %d\n", ii);
16 printf("p = %d\n", p);
17 printf("q = %d\n", q);
18

19 return 0;

20 }

(#2471

KEEPNFE R R FERE S —RABALR T A Telrik.

A&t i /& " unsigned short int K%Y, 7E 32 P& FRIE 2T, REHEE/FS
AR /NJE A 0~65 535, i EZ /50 0, WAEH AR R 0x0000. 44T T i=i-1;
Z G, WAFHEHEA k) OX, T LSS Bt /2 65 535.

AZH ii /£ unsigned short char K%, K/ME 1 ANFH, BIMILERFSHRA KNG
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% 0~255. ii BB J5 4 255, WA BN oxffe M¥BUTT ii =ii + LZJE, WAFF
IEHEAS 4 0X00, BTG Bt 0.

LA <<t T HEEME, <<n M4 TR 2n. ABEMESSHYS TRIEERE, >>n
A TERLL 2n. [RIE, XFFA8E p F q B H 20042 16 #1 4.

WL B AT LR, M T ERSERKNE, BNFEHIEREEEEANTRKR
KL R HRIEER . Hoh, BOFEMIEBAREREABCER (TUAERRRE), B
HAER AR RS GnFE ol HA VR 2 FE &R T e A REH .

[&X]

65535
i=0

i
i
p 16
q 4

AP ON =

mnn

HARE 3 BB EERR R E R

&b AE LR A & AR
HIIRE: hk ko

AR RGP M A R A A B AT G . S — AR o, SHR
foFS, AR a (0 bit 3, BTN a 10 bit 3. 2EDL P MRAET, BRIFHALL
A4,

(#2471
WHAFR T, NARE XA FEA 3 FhEEA R 5N
(1) ANEGET T Fo 2R E NERBOLAETIR ARG TAE.

(2) H bit fields. bit fields Z4FIE] C B FHARIRI, EHRIERIIARISEAR R Fi% 2%
Z AR BAEN, [FIEHARE TR E AT EH.

(3) Hi#defines fl bit masks #fE. XJj&—/NA W E AT BEMYER 5k, & N A% 21
Tk

BAEMIRR T RA:
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1 #define BIT3 (0Ox1 << 3)
2 static int a;

3

4 void set_bit3(void)

5

6 a |= BIT3;
7}

8

9 void clear_bit3(void)
10

11 a & ~BIT3;
12}

EIX L, BIT3 R T BEBRAERAL, =R&=4r 5 HRF8 2 E 1 FIALE 0.

A 4 A FRA LD bit #iE. 1

H 5. BAERAESG1EA
BIIAE: hok Kk

[##E#T ]

WEREFW T iR

1 #include <stdio.h>

2

3 #define BIT7 (Ox1 << 7)

4

5 int calculate(unsigned char c)

6 {

7 int count = 0;

8 int i = 0;

9 unsigned char comp = BIT7;
10 )

11 for (1 = 0; i < sizeof(c) * 8; i++)
12 {

13 if ((c & comp) != 0)
14 {

15 count++;

16 }

17 comp = comp >> 1;
18 }

19

20 return count;
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22 int main(int argc, char* argv[])
23 {

24 unsigned char c = 0;

25 int count = 0;

26

27 printf("c = ");

28 scanf ("%d", &c);

29

30 count = calculate(c);

31 printf("count = %d\n", count);
32 return 0;

33 }

FE P18«

—ANFAT (byte) F 8 AL, BRI ® 4o % 5 X BIT7 ¥ B il 1. SR 5 7E calculate
PRECH LN R B HCER 1, W E, WA count++, 3R 45 5 & [l count [RI{H .
B G 7E main BRECPHEATINEK: WIRE AN 97 (#EHIS 1100001), W) & J5 3T E)
4 count= 3.

HiE 5 s

# b

AR fi 8 FA AT AR FAF

HIIME: ke k

1 /! The function need set corresponding bit into O
2 #define BIT_MASK(bit_pos) (0x01<<(bit_pos))

3

4 int Bit_Reset(unsigned int* val, unsigned char pos)
5

6 if (pos >= sizeof(unsigned int) * 8)

7 {

8 return 0;

9 }

10 val = (val && ~BIT _MASK(pos));

11 return 1;

12}

[ &4 ]

Bit_Reset BRI/ A2 BHOAH M (AL B 0o B S5 AT HERS BIT MASK(bit_pos)ffIE X,
ERTFEE 0 A2 1, HAMIERE 0. SRJG7E Bit Reset BR%+ AT pos, 40 S8 H 3 7 (1)
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LA, WFERIRM 0 kM. £/5HA val = (val && ~BIT _MASK(pos)); » fRAGBRF val
i) pos fi7.E 0.

XEAAEALBE MM E. ER/FRE 0 RETHKNE"&& "BIER, ERRNE “EH

57, HER AR val A4 0, WHIZER 10 TS5 val #ARR 1, FWER 0. X5k
W ERBIYIEATT, NAZK"&" A "&&".

A& 6 dsHIfLiasisgtia. b %

X5 2B H e R EEA

HIIAE: dkk

[ %47 ]

BEREFW TR,

1 #include <stdio.h>

2

3 int main()

4 |

5 int a = 3;

6 int b = 5;

7

8 a“=b | 1 BT =R BaiRE
9 b "= a

10 a"=b

11

12 printf("a = %d, b = %d\n", a, b); //¥TED a. b
13 return 0;

}

MEALFREIZSEAT, RIECBARIB AL SRR, G RAHRE, WURRME S 0, AWK 1.

MBI a, b FIFIGHAE 2504 3 K0 S, XA —3E6143 5124 00000011 A1 00000101. £5d
FH) 3 AN T HAERENE.

a

a

RIS 8 47, a M —#EHIAE R 00000110, b 324 00000101, EJ b 4%, EUHATH
AFHEERIDLATFN a.

RASEE 947, a Bt 00000110, b A8 % 00000011, Bl a R4%, HUHFTA A
FMINLAEN bo BEEF b ({E R a FIBIGR{E.

I 10 47, a A9 —BEHIAE K 00000101, b % 00000011, B b 45, HUHFTH A
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M IIALAEN a. DL a (RAER b IOAIAGME. BIML5ERk a. b PIARRAE A H.
FER KM s A g T A s, (B R A TH BB e . FRFHATSIR

R 7 SRR C++hi 4 Fing FATEALLL K B IR

b LB F e RERA

HILINE: Kok kK

[ #4771

4 Pz ST .

(1) const_cast #EAERF: F R #E B FH AR L N iZ Ad FH 208 6 const IS8 11 R
Het)iE U, A AR SO TR RE RS B0 TR BRI const 3% 52 BRI AL (Y] const 5& X fRBR, i
FLRE T 5y A

(2) dynamic_cast #AERF: 1R A3 T XFHEATI A1 EAEE (RTTD, dynamic_cast
Al LA BT AW ez AT I s A R B UIR L. ‘&5 typeid BHFFA K. AILLK— N3
KHFEEH R MV 2 AN F IR (URAESS), SRRt 2 A JERH 2 (1) 0 Sd SR JE R (12K
A, BRTX I IR, MAENRE R,

(3) reinterpret_cast FEVERT: K —PNREH MR IR R KR Er, BRI S51HE
BRI DAZAAH G . 8% T Le AR HE I a4t B R B 3, B 4K void * 35404 char *,
EAAT A EFRET A AR [ (KRB | R EAAEEBAENLER, BRAFEERE
HIFE s> B, BNWBAZMEH S . B, B — int *ZEBFIRE A float *2KAY (Y
REF, (HR XA & IR 2% 5 1t B SR A R 4 1 A 1 iS2 Y o

(4) static_cast BRVERT: BRELEAHKIIXT RAFREH KA 2 (M AT R ., HHRAKZ
] A2 Ik 2k A« A 3 R B S e iR UK AR BK R - static cast BRVETFIE REAE ST (JREAI)D
HRA 2 AT R, BHEEDL R, static_cast BEAERF K 22 T B0 55 B 3K IR 2K AU
BOABNIRAY o 5 R B UGB A AU, X R T LA R A 1 g 3 8% 4
i,



152 E5EF (IEE5HAXRE

XS 8 Hl#tdefine ySBH— N5

Fil#define 5N H, FHILIRY 1 EHhF 2 08?

# 5 #define 491% A HL5E

HIHE: ok kk

[#&#7]

BT .

1 #define SECONDS PER_YEAR (60 * 60 * 24 * 365)UL

TR B 7R AR B LA 1 -

(1) #define IEVERFEARFIR (B, NEELLTSER, HSHMH, 55%);

(2) HERPAEESR AR EREIERIEARE, Fik, BEEEHERENMITSE 1 4
AL /DR TAE T SERRE, 2 5375 W T 5 AR 65

(3) MHBIRXANREAXRAE A 16 ALK T, FIEEMAB KBRS L, &
VRgw 1E 4% X H BOR KR

(4) MBARAERKFRIEXFHE] UL (RAREFSKERD, WARE T —MFRE M.
e, B oHRREE.

A 9 ATl C iE S BRI

F & I G 7 X
HIIAE: Sk ok ok
[#&471
AR 3 MER TR
(1) HEMTTERE:

while(1) { }
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(2) S R F R N TR

for(55) {1}

XA ST b B A, POARNMEERA MU RE N B R E AR S, W

RAPORFACXAE R TTF, R E T RER XA — L& R RN A E XA
AR QR DA FHEAE R “BPHE I, BENEERBL At 4.7 Xe
HIAE R N RS,

%%A

(3) 55 3 N5 %2 goto:

Loop:

goto Loop;

MO Inge BT %, KRR - MOHIESEFR (XWFRFFH) SEit

-ANAEE N BT 4535 (¥ BASIC/FORTRAN F2)% i .

A8 10 vl il e S EL R A7

FE SRBFRA, FERHEAHR
HILIAE: *k kK

IRA R RL T EORIEF B £ U A E M WAL B MR R TER TS, ERRE

—#a Xt Mk K 0x67a9 (R #E A B KI(E A Oxaa66. ZwikasE— PN ANSI ks, S48
25X —1T% .

[ #47]
AR F

1 int *ptr;
2 ptr = (int *)0x67a9;
3 *ptr = Oxaab5

MR, IR RTLART T T E AR A Y T i

1 *(int * const) (0x67a9) = 0xaab5;

RIAE AR R SE RS A7 58, E R SUIRAE TR S F 28 —Fh o 2.
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w11 PR 55 RRS R V2

# 5 dFHAX R %P BRS04 2R
HIAAE: Kok Kk

R R AR RS h EE MRS, X PR WP KRR Fiy &, ibbsHE C
SCHF . TSR, ET NIRRT interrupt. I EIAURS B AL T interrupt
K72 X— MW RS TREF SR, e — FXBAM.

1 __interrupt double compute area (double radius)
2

3 double area = PI * radius * radius;

4 printf (" Area = %f", area);

5 return area;

6

}

[#24r]

XA R B LUR T TR

(1) ISR AEgR A —AME. WRIRAEIZA, BAREASHIERIT.

(2) ISR At Z 8. MRIRERAFEIZX 1, BAREJEHARHLSER T 1 5.

(3) fEVFZ AL/ ST, Tl R EATEANN . H LB/ Mk T Eib
WHMOBT AT, A LEAEBE 83/ 4 1 85 W2 AN SCVFAE ISR 77 s . 14k, ISR MiX
AR HAEMEN, 1€ ISR P RIEHEAHEN.

(4) 55 3 kA, printf)4 %A EAMPERE LIRS WRIRER T 2 3 fs
4 51, HAE WASAHERK . AHU, WRIRERBEM R, T2 VKK a7 ok
HOLH T .

w12 B BER—BEm B ahie it

H# 5. 3 CiEE b EY A SHERBRN 0 ER
HIIAE: kK
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1 Void foo(void)

2 {

3 unsigned int a = 6;
4 int b = -20;

5 if (at+b > 6)

6 puts("> 6");

7 else

8 puts("<= 6");
9 1}

[ &4 ]

XA ) AR TS C i S P IR E SR, A7 L2 AR R D AR I AR
Vo ANEUI, XRS5 8RB E R “>67. R ARENPAAERR SR
FTCAF 5 RIS, BT (R R E R B ahFe o AT 5288 R, —20 T —MEH K
I3, Tl Ris A A R KT 6. X — O THE H BERF5 B KA i A X
ROV BN WRIRER TIXA R, RESE6 TELET .

w13 Gk static mIfEHEHH2

F & xf CiEZ P AT static 1A 6922

HIIRE: hokk kK

[##4h])

IXANMET L) o] AR DA N ReE % . 75 CiBF T, KB static LA 3 NABHIER.
(1) ZERREUA P, — AN W O S 10 28 B X — o B P 0 B 7 PP R LA AR S

(2) {EBHRN (EAERREAARSN), — PR DR 102 BT LABLER A BT B s I
B REBAR IS A R T o) B D AR 2R AR

(3) TEBRWN, — IR ST R BT H0X B b s BOR . ARt 2,
3K B HA A PR 1 £ 7 ] e A R PR A e i R A A

REHNAREREIEMPIZEE 1 #7580 NAERIEMEBIESE 2 #59, RNHRD
MINBEMRZE 3 M5y XRMNIRE K" EHIAL, Bl SRR EE A A B AR
Tl s R PR 2 Ak 2 B A
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A 14 L8y volatile HHHAE X

5. 2 CiEF P X4EF volatile 75 F 4932 /g
b IR & ***
[ f247]

—AN5E XA volatile )48 i YX AL B A E S BURARA B AR, XA, FaRA S
FREEXANEREE T K, BRI RS AR BIIX A AR R A R AR /)N Lo BT
BEHOXAN R RIE, MAREHRAAETFREREM. FHE volatile ZE K JLAHIF -

(1) FATRERE A A (WRETFFER);
(2) — MW ARS FREF P21 H 2 4E 5348 & (Non-automatic variables );
(3) BEBENHFPHILMESILERNZE.

FIZARH XA BN AR . XEXS C ESEFANRARXRERERF R
I FEAS IR ) . R AN SRR AT R H FREE. T, RTOS F4TACIE, FrfiXLeffEsk
1478 volatile 28 & . AMi7F volatile P 258 277 K XK A

A8 15 HIWbPEZS i Big_endian &) Little_endian

405 R P AL FE 3SR Big endian i£ 2 Little endian.
F & HRLEREF A EBEARK union #94E
HIITE: Kk ok

[##4f]

XBEGE R, SAHESS 2 Big endian [, WIR[A] 0; # /2 Little_endian ], MR
Al 1.

BREFUT.

1 int checkCPU()
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2 {

3 union w

4 {

5 int a;

6 char b;

7 }c;

8 c.a =1;

9 return (c.b == 1);
10 }

AR ARG TTF K& W iZX) Little-endian 1 Big-endian #i4E% T f#. KM Little-endian
R CPU XS A7 T80 208 MR 15 B 7755, 10 Big-endian B #7547
HRBEMEFTBNEFT. Hlhn, 16bit (K%L 0x1234 7£ Little-endian #3{ CPU P77 [RIA7K
FR (REMHAE 0x4000 FFEEFEBD A

0x4000: 0x34
0x4001: 0x12
IM7E Big-endian X CPU A7 (K47 180 X Ay«
0x4000: 0x12
0x4001: 0x34

32bit FEMIEL 0x12345678 7£ Little-endian #i:X CPU WAFH AT X (R M ik
0x4000 FFERFFI80 A :

0x4000: 0x78
0x4001: 0x56
0x4000: 0x34
0x4001: 0x12

1M 7E Big-endian 5\ CPU P A7 H (A7 T8O K -

0x4000: 0x12

0x4001: 0x34
0x4000: 0x56
0x4001: 0x78

BEAAA union AU 2 BT A Rk 72 3 MR- IE TR 4647780 I e tE, BhikE 7
CPU Xt W 7K Little-endian i /& Big-endian #1125 .

w8 16 PFA RSy —AbBigs K

FE: LBBEFKHIAIR
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HIIAE: *okk

unsigned int zero = 0;
unsigned int compzero = OxFFFF;
/*1's complement of zero */

(#2471
XfF—A int A 16 AL EEER KU, LA EANEMP . NRmET:

unsigned int compzero = ~0;

X A B E IR 7R A E R A B A T R EE M. a0 U A e
FEH AEf L ) L RE R R0 1T ATE R RIRRYE, SR1T0 PC HLAE Fr RAE ISR A — AN vk
G BT o
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C++H R R

C B R MIREN, M CHEA C ESMBESR, ERMMXNRIIMIE. Xt
% (Object Oriented) J& 4ATTHEANLF R OME S, E&UNSHMATFRFTEM TR, Fikts
RERAFMEEE . AEALFEY, KIPENIZ X RAEABRS. K. HR5H
18 R B L R Z A PEEAEMWIA R, &g ST n) X R &7 T ThRERIRE )

HAE 1 R I REAR AR A &

# 5. @Ex R EAEA
B IS E: ok k ok
[ 247 ]

MR REEABE: ZERAMPAORERER W RGEBE T, RAZETHE (L4
MIBES AR, B R0, Bt SEBBE I nik . Tl T ) X R BRSO
HHRAF RS RE SO A PRI RS —— 0 . R T L7 N A

Q 3K (class): BAMLE A HREMEF MK EEES . ZRA T AMBAR AR,

WA EE . EX R, AMIEZMRIER 2 R s B— i a9
A ARBR RIS RIS S, N BN SEY eI E
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ERERE K, B — A RS . ARG JHEREMFEY, RIEA
[B] FRIARFAIE 43 B AS [R] ) /2K
O Xi% (object): FHILSLHFHEFEFEMISLER, HEiRRE (class) MLF]. ERER
LI BRI S, AT URHR A FEY . X REE B O N RS FIZ 3
. EmE XSS, ENRENTRETR N B, BRI 7L
QO HE (message): FEXIREMEBARMMAEEMK AR —MHEEEHR 5 o4
B RIEHEBHIXR. BBUEERXNR., HELEINE, HEAE (50, Kki.
Q  KMfetE: 5. gk, HE =R 25
[EX]

X SREENMPNRE R F RO RE BT, RAETHER (L5 Pl
SRR, RIEMEEF T Wb BRI IME, BEER. MR HE R
TN

HE 2 RIS —RA A

ER SR IR $F SN 7S

HIHE: Kok ok ok

Which is incorrect about the class? (Xf T3, TFHME—NEAIEME? D
A. A class is a blueprint to objects.

B. We use the keyword class to create a class construct.

C. Once a class is declared, the class name becomes a type name and can be used to declare

variables.

D. The class is same as the struct, and there are no difference between class and struct.

[##47]

A, —PREXNZREBTEE, Ef. FOANZERIEE, REREIFT, M54
ATLARAIE .

B. f#H class XEFONE—NRMLEN, [EH. class TR “HKR” HEE. MU
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{F C++H{EH class B2, 1 HAE Java Fl CHEEE H class KB F 62,
C. — M E—HY BT, XINELEEA—NRRLZ T MEH ERAEHAER, Fifi.
D. class 5 struct KM, EfIZBIEEEAARE, iR

(&%)
D
HiARE 3 RS ——C++5 C il S LR

F 5. CHatF CiE3 oyt s

HIITE: * ok kK

CHREMNEHIM C BB RKBEZ RN . 5 CiESHEL, ©7ERME RSk Fit
1T Bk gt A4 ?

A. TH LR

B. [ [RX%

C. &4t

D. SRt

[ f2#7])

CHEMN CIBEFRKEBHDZRN. CEZRALERNREES, BUEBEIPL. LIEEY
UK. 1 CHREMSAE I X R AE AR, B H LI A0, LY E IR K 4 Fs
FR. X CHALE CiEF EE s,

[EX]
B

XA 4  class fl struct H12 X 5

% % class #= struct #9 X %
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HIIAF: ok ok ok

[ 7471

X BEA RGO T X5

(1) CHEF M struct 5 C++ class FIX
(2) C++H11 struct 1 class [ X 5

EE—FhEHN T, struct 55 class HEIEFHERXH . C 2 —FiIFEMKIES, struct
HRAE R —Fh B 24 E3m R 2 X, struct F R EEE X A&, AREE R K. HluF
[T C AR .

1 struct Point

2 {

3 int x; // &%

4 int y; // &%

5 void print()

6 {

7 printf("Point print\n"); //4miFEiR
8 }

9 P

XHEE 7 AT MBS R, B FREIRHE: “REARENEA Point FHAR) K
A7 B KFEBIES MEOLT, struct HE—FEHRREL, AREMHIH )% S 4 Fe .
BAEKRE R —MER. EEEE T ErRE.

1 #include <iostream>

2 using namespace std;

3

4 class CPoint

5

6 int x; / 1 BRiAA private

7 int y; / /1 BiAA private

8 void print() /1 BRiAA private

9 {

10 cout << "CPoint: (" << x << ", " << y << ")" << endl;
1 }

12 public:

13 CPoint(int x, int y) / 1#¥93EES, $8EH public
14 {

15 this->x = x;

16 this->y = y;

17 }

18 void printi1() //public

19 {
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20 cout << “"CPoint: (" << x << ", " <<y << ")" << endl;
21 }

22}

23

24 struct SPoint

25 {

26 int x; /1 BRiAA public

27 int y; / 1 BiAA public

28 void print() / 1 EiAA public

29 {

30 cout << "SPoint: (" << x << ", " << y << ")" << endl;
31 }

32 SPoint(int x, int y) / 1¥3EeR ¥, BIA A public

33 {

34 this->x = x;

35 this->y = y;

36 }

37 private:

38 void print1() //private HEBALF R

39 {

40 cout << "SPoint: (" << x << ", " <<y << ")" << endl;
41 }

42}

43

44 int main(void)

45 { ’

46 CPoint cpt(1, 2); //38F CPoint HS¥AHIE R
47 SPoint spt(3, 4); /BF SPoint HEHMHERE
48

49 cout << cpt.x << " " << cpt.y << endl; //4wiFHEiR

50 cpt.print(); | 1 9RiFHEIR

51 cpt.printi(); A=y~

52

53 spt.print(); /1&%

54 spt.printi(); | | FRiZEsaiR

55 cout << spt.x << " " << spt.y << endl; //&%*

56

57 return 0;

58 }

e LT, struct B4 FI3E bR BOM AR A BRE, HLSEEIEHA class AR,
gk RERREEE . B, CHI struct 3758 T C [ struct ThfE. MAENHHAARFNE?

main BRI 2 PN ) 4 PR Al IR 4 B2 R A U ) private fR 5 T A7 AR K o BRIEIRATT AT LLE 3 class
R BRI KRR 52 15 1Rl A PR 2 private f€], 110 struct #7 U2 public . 7EZEM4kA&A K L, struct
il class XHHAXH? EF F MR-

1
2
3

#include <iostream>
using namespace std;
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class CBase

4
5 {

6 public:
7

8

void print() //public X R EH
{

9 cout << "CBase: print()..." << endl;

10 }

1}

12

13 class CDerivedi : CBase /1 BRIA private k&

14 {

15 };

16

17 class CDerived2 : public Cbase /1487 public k&

18 {

19 };

20

21 struct SDerivedi : Cbase / 2RI\ public 4k

22 {

23 };

24

25 struct SDerived2 : private Cbase / /487 public 4k#&

26 {

27 };

28

29 int main()

30 {

31 CDerived1 cdi;

32 CDerived2 cd2;

33 SDerivedl sdi;

34 SDerived2 sd2;

35

36 cd1.print(); | 1 9RiEEIR

37 cd2.print();

38 sdi.print();

39 sd2.print(); | | GRiFEEIR

40

41 return 0;

42 }

ATLLE R, DA private 77 Ak A LK K FRXF R AREV) 7] M public 5. class k&
PRIASE private Zk7K, 70 struct 4k7&K BRiAJ& public 47K .

Fob, AE CHER T, KARISEFTH ] LUER class 3 typename. WRAFHA struct, 1
& XAF], struct Ji7 T ER ff /2 "non-type template parameter”, 1 class 5% typename Ji [l #R ) /&
KUSH .

H5 b, CHp R struct T RN T I CHomiR BRI C B ST RINESF.
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[EX]

73 LU R PR O

QO CiEFM struct 5 C++1 class X Hil: struct JURVER —Fp F 252K 80E L, A
e FH T8I ) 5 R G 2

Q  C++H18 struct A class X 5T R U5 ) BLPR LA R 4k & 75K, class 1 ERIAH)
#& private [, T struct 1 )| /& public ¥, class i 7] LA T FRABARER, struct N
Z_\-ﬁlo

A 5 B ——C++ R R E

# 5 CHEXT R ERF *
HIHAE: hok ok

1 struct Test

2

3 Test( int ) {}
4 Test() {}

5 void fun() {}
6 1}

7

8 void main( void )

9 {

10 Test a(1);

11 a.fun();

12 Test b();

13 b.fun();

14 }

(&%)

B Test AW MIERE, Kb —PMRESEHN, TH - MENESHN. £
AN SRERER B ATENNES, FHAHS 12 TEMIRKN . NMiZSUk:

1 Test b; //XENES

A 6 HICEER—C++IYR BRI

F B KxFRGFA AR R 2 A5 1)
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HIHAE: Kok Kk

1 #define public private /1 (1)
2

3 class Animal

4 |

5 public: /1 (2)

6 void MakeNoise();

7 0}

8

9 int main(void)

10 {

11 Animal animal;

12 animal.MakeNoise(); /1 (3)
13 return 0;

14}

A. (1) B. (2) C. (3) D. (1) (2 (3
[ &4 1
(1) 1E#fi. 4 public %5 A private.

(2) IEfff. X public . £, #HT public B&¥iE XA private, PHhiXH 1)
MakeNoise() % 7 B ¥ S fr FJ2 private ().

(3) %%, M Animal X8 RAH B 7 R
[¥XE])
C

A 7 R —RR AR

F & L) R A H R A

HIIE: Kok ok

Obj (int k) : j(k), i(j)
{

1 #include <iostream>
2 using namespace std;
3

4 class 0Obj {

5 public:

6

7
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8 }

9 void print(void)

10 {

11 cout << i << endl << j << endl;
12 }

13 private:

14 int i;

15 int j;

16 };

17

18 int main(int argc, char *argv([])
19 {

20 Obj obj(2);

21 obj.print();

22

23 return 0;

24 }

[ ##47]

A 82 A ) RAIUGAFR T M AR . X BRAE G EAUCEH 2 Xt j 4TI, R
JaH § Xt i AT HIMEM, R4 i R0 j AR 2.

SEBR b, VISR IE 4 S48 % A R .

WILEA B R ORI AE 75 2% B 75 B U — B, 10 AN A2 44 8 B AE W AR Ak 31 26 Hh 1K)
NG o X BRI i BRSO § 5B, PRI IE A R S § % 1 AT 1Ak, SRIGH 2 X
HEATHIGRA . B THEXS | AT HIEAART j MR BERILA1L, j FME R BENLE, &1 IE t b BEHL
B SRJEH 2 X j #ATRIERM, § IRER 2.

[EX]

i ABENLAE, j 4 2. 7F Visual C++ 6.0 FHIH A

1 -858993460
2 2

w8 B HEIR—af AR A BRI EH

Fb5: HERREEHEBAMER
HILSAE: ok kK

1 #include <iostream>
2 using namespace std;
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3

4 class Myclass

5 {

6 public:

7 Myclass(int a, int b, int c);
8 void GetNumber();

9 void GetSum();

10 private: . i

11 int A;

12 int B;

13 int C;

14 int Num;

15 static int Sum;

16 };

17

18 int Myclass::Sum = 0;

19

20 Myclass::Myclass(int a, int b, int c)
21 {

22 A = a;

23 B = b;

24 C =c;

25 Num = A+B+C;

26 Sum = A+B+C;

oT F 7

28

29 void Myclass: :GetNumber()

30 {

31 cout << "Number = " << Num << endl;
32 }

33

34 void Myclass::GetSum()

35 {

36 cout << "Sum = " << Sum << endl;
37 }

38

39 void main()

40 {

41 Myclass M(3, 7, 10),N(14, 9, 11);
42

43 M.GetNumber();

44 N.GetNumber();

45 M.GetSum();

46 N.GetSum();

47 }

[#&471

RAHE B RS A G ERAMX A R PCAE R L T2 R,
TAERERI, FNENZEE B CHESG, MRS EAN KR A5
il BARARA 0, HIZERRFTEXN S,
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Myclass 25 GetNumber()Fl GetSum()FFh /77, ‘BAT14 5% H A 7 A & Num F1 Sum
({8 . main()pkFH LT B4~ Myclass 0%, FERAEANTH GetNumber()H! GetSum()
Jithe

Num J% 53 AR, A Myclass KEIX R . BIPIIRITEHRIEAS —F.

Sum f& 53 AFRASRAY, B8 Myclass KT, #f Myclass KEI X R E. Hit,
PH UK FT BN R A E AR R

[EX]
Pt 45 R A -
1 Number = 20
2 Number = 34
3 Sum = 34

4 Sum = 34

ik 9 SRR, EHEEERR AT A

o AHERRALTHER
HIIRE: Hkokok ok

[EX]

FEALL PR

O AN RABAENERF NSRS TR, BRI AR & 7
ST RERE

O (AR R AT B BT ARUR T LA private AR, T4 A%
Afe

RS 10 AYB) UkiME B AR intialization list, TiiASREM assignment

F b LT R AR A R A

HIIAE: kok ok
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[ #2471

To 8 R AE K i R FR IR F R PTG AL R B, IR RAE MG R B o BN TR E, 2%
ZERARRARF K. AR ZAAET, ARG bR BT UGS R AT A B R B2, B0 R XA
SR B 2 1 R 3 R B K 3 R B3 o ke e s B A

% const A reference ZSHY a2 4% &, "B AT R RERE BV LR 4 1T A REMMUR(E#84E, BRIk A
Mg A &K .

A PSR, A X R RS B A SR M 3 iR B % . BT

5.

ONOOOA WN =

WWWWWWNNNNONNONNNN = = 2 a2 a =
NP ON-00CONDDAOHL,WOWN-0O0OODNOOOHWN-=O

36

#include <iostream>
using namespace std;

class A /1A RRHE
{
private:
int a; //private &
public:
A() {}
A(int x):a(x) {} | ISR EHIEER T a M5
void printA() / 14TED a B9{E
{
cout << "a = " << a << endl;
}

}s

class B : public A //BRF*

{
private:
int b;
public:
B(int x, int y) : A(x) | | BEEA b IR %M a
{
/la = x; //a} private, FEETFEPHEIAGE, RiFHR
/1A(X); [BRAAREIR, HmFHR
b =vy;
}
void printB() //#TED b &{&E
{
cout << "b = " << b << endl;
}
3
int main()
{

B b(2,3);
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37

38 b.printA(); [ BRAFER printA()
39 b.printB(); /BB printB()
40

41 return 0;

42 )

M LT RSP T A 2, 0 RAE 7 R I3 B8 0 H 7 B HIA L SR private B, B
P HRE R AT (RS 24 17), HA A SCR R I eR A RESE BN & I ER 1L .
{ELYE R B0 A 8 FH SR I Fg it R Bt R AN BA R (ARRS 3R 25 47), AR 22 T BT 46
WA 7Rkt s B 5 5. R IIPAT S R W .

1 a=2
2 b =23
[EX]

22K consty reference i 53 A% B RN 3 24 (1) #4) 18k R B0 #B 75 BT AR5 3% o

mUE 11 A R R H

NE AR AR, ERHRIF SRR
FE: BEANHFEBRERTA GER
HIIE: ko ok ok ok

1 #include <iostream>

2 using namespace std;

3

4 class test

5 |

6 public:

7 static int i;

8 int j;

9 test(int a) : i(1), j(a) {}

10 void funci();

11 static void func2();

12}

13

14 void test::funci() { cout << i << ", " << j << endl; }
15

16 void test::func2() { cout << i << ", " << j << endl; }
17

18 int main()
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19 {

20 test t(2);

21 t.funci();

22 t.func2();

23 return 0;

24 }

[ &4 ]
XAEF S B T AR

(1) ARAS%E 99T, AREWIULAL io

(2) fRES%E 16 17, 7EFRASA A REFAEESIH THIBRK A test:3j.

AR TSR AZE | FVIGHRE. T 5 EHRESRRERMEXT, i A
BELE R BBV aR L. AT LAIE i PR e AN IR AL (B anfRas 3 13 47).

55 2 AMEEIRIE R T # A5 B O BR BV ) AR S AR R OB R . BEANIE, RS AR oK ORI
ARALE—F, DR TEREXNR, FHHEARS this 55, kAR IEFERA .

T TH 2 E A A .

1 #include <iostream>

2 using namespace std;

3

4 class test

5 |

6 public:

7 static int i;

8 int j;

9 test(int a) : j(a) {}
10 void funci();

11 static void func2();
12},

13 int test::i = 1;
14 void test::funci1() { cout << i << ", " << j << endl; }

15

16 void test::func2() { cout << i << /*" " << j <<*/ endl; } //:FEx j&iER
17

18 int main()

19 {

20 test t(2);

21 t.func1();

22 t.func2();

23 return 0;

24 }

FEFFPATE RN -
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H AR 12 St S Bk B IE RS

% 5 TSR R R 69 AR AL
HIUIAE: , ok ok

TR ERAEIE A KRR S, ERR .
A. FEHEE AR TT ALE R AR A BEAT R AR AL
B. ERAHEEE RO ANAT AR XS S

C. FAHIER A ARESZ private #5710 4E
D. FAEIE AR AT DL E B 24

[ #2471

A BER. BRASEOERE R LAHERINEAIIA, LR S8 R 5 A X 5B .
B fii%.

C iE#f.

D IE#f.

[EX]

CD

w13 main REHITREE 2P T2 KS?

& & s R HGRE A B e T2 AR
HIHME: Kok k

[##47]

HE FHEMEFRE.
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1 #include <iostream>

2 using namespace std;

3

4 class Test

5 {

6 public:

7 Test() /1 ¥E S
8 {

9 cout << "constructor of Test" << endl;
10 }

1}

12

13 Test a; WEI kS
14

15 int main()

16

17 cout << "main() start" << endl;
18 Test b; | | BERER
19 return 0;

20 }

P4t 45 2R«

1 constructor of Test
2 main() start
3 constructor of Test

B, XBEMPATIOFA: EEETRRNR a HE, REZEAN main KE, Hik
ITRHBX S b M.

[&X]
42 JR A B AR 3 PR B0 7 main bR B BTHAT .

WA 14 C+PryZESEBRIA ™ AR R D e B

FE: GiF R CHENRALE
HISAE: hokk ok

[#&4 ]

XfF—A C+H2FK, i Empty:

1 class Empty
2 {
3 1
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HR Empty K& LPRAEFBG, EATHT EERNKRERME, WMFERSMALT

SRR R R R, XK G BRSO XT B Bl T T RE

Q BAER BB HIIER S EATHH T RN R G R
Q iR EHH TR R MFTHERE.

Q RERE. EHH TR REKRELRE.

Q BUEEH. SRR ST N (&) I, HERERER

B EBARFE PP B0 R SCRIEMTR R, (HES ISt aimA — LR, 55K Empty

KT
1 class Empty
2 {
3 public:
4  Empty(); /] REMERE
5  Empty( const Empty& ); | | EHEER K
6 ~Empty(); [ 1 ¥R E
7  Empty& operator=( const Empty& ); | IRIEEHFF
8  Empty* operator&(); // ERHHEEFF
9 const Empty* operator&() const; [/ BUEEFF const
10 };
(&%)

CHHIZERF, BOASERNAIE R RHIMEREL s, BE S H LKL

fHiz5H.

w15 KSR BT R UL 4 W LA B T 4

&b AT R AT R A R

HIIAE: Sokk ok

[EX]

ME R BT LA R, BEOAMIE R BT IR 24, TS 5.
PR BT LA . AT R B S —, BARES 5.

AR 16 ¢ T H S ek Bt

FE: EHEMERHAAR
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HIMIME: ok kK

1 ‘class Test

2 {

3 public:

4 Test() {}

5 Test(char *Name, int len = 0) { }
6 Test(char *Name) { }
7 H

8 int main()

9 |

10 Test obj("Hello");
11 return 0;

12}

FHEMBEFBPATE RHR S, EFAE O,

A. LT EBATI R

B. K& gmiiR

C. BEPATHRI)

D. UL E#EEA IE#

[#&47]

Test K& X T HAMER S Mo FFRMEE 10 170, BT HERBWERIE X, %
PR LR E A — MG R, b= IR

F4h, WRIEE 10 7TERRE, RIFFREALTEMR. FH CHRmFFIAMEER —
SRR —FP R

[&EX]

B

HAE 17 S R B (s A

5. Mt R eG1E A
HIITE: Sokk ok
PLURARHS = (% B A 0 5?2 A4

1 #include <iostream>
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2 using namespace std;

3

4 struct CLS

5 {

6 int m_i;

7 CLS( int i ) : m_ i(i) {}
8 CLS()

9 {

10 CLS(0);

11 }

12 };

13 int main()

14 {

15 CLS obj;

16 cout << obj.m i << endl;
17 return 0;

18 }

[ &4 ]

FEARRG SR 10 4T, ANy 2 B M3 ek B E R T 7 2 5000 3G oR 8. 1K A A
YAR 22 NURAME, LA AT DA o 44 36 R %5 0 BE30OM AR B A SE 0 — L2 2R UBRA S B o)
g, HSCRATH, MHAEESARIEM. LA B S hk (15 6 8] R 2

f?EPO

ONOOODAWN =

#include <iostream>
using namespace std;

struct CLS
{
int m_i;
CLS( int i ) : m_i(1)
{
cout << "CLS(): this = " << this << endl;
}
CLS()
{
CLS(0);
cout << "CLS(int): this = " << this << endl;
}
}s
int main()
{
CLS obj;
cout << "&obj = " << &obj << endl;
cout << obj.m_i << endl;
return 0;
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HMFPPITE R .

1 CLS(): this = 0012FF20
2 CLS(int): this = 0012FF7C
3 &obj = 0012FF7C

4 -858993460

LA E, A2 HUH G R FUR AT B H ORI X R BE AN B obj fYMhbAS— B SLfs
B, ACRSEE 13 AT R AR BT — i X%, X ACASZLEN. EaT L
KB, K oA B AR 5 RS (5 RAN BB R, T2 AR H

[&X]
AR 0, AABEHLEL

Ji BT A 36 R KN P A e B R AERR EAE T AN RN B, R T A CAR S =L
S

HiAE 18 K pRi e explicit 538 ik 15 sh B IX ]

% & explicit #)i% F 4L 691 A

HIIE: Kok Kk

[#&#7]

explicit #43& p& HUE R BT 1ER A . HE T AR,

1 class Test1

2 {

3 public:

4 Test1(int n) { num = n; } /1 EEHE R
5 private:

6 int num;

7 0}

8

9 class Test2

10 {

11 public:

12 explicit Test2(int n) { num = n; } //explicit(BR)MEFRLK
13 private:

14 int num;

18 )i
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17 int main()

18 {
19 Test1 t1 = 12; /1R REAEER, K

20 Test2 t2 = 12; [ I9RFER ,, T RERN AR EMERE
21 Test2 t3(12); /| BRI

22 return 0;

23}

Testl IFIIE R ECH — int RIS E, AARSE 19 T BB A Testl X4
HEREL. T Test2 M3 R BB 1A explicit (30D, XRRA e Ba U #ok i FH X
AMEIERE, AL S 20 1T H B R R -

(€-F
Wil b i e B Re B s A, T explicit #493E BB R BeR R A A .

HARE 19  explicit H & sk

# & explicit Al THi& &3 691 A
HIIAE: ok
TR OB, R A?

1 #include <iostream>
2 #include <string>
'3 using namespace std;
4
5 class Number
6 {
7 public:
8 string type;
9 Number(): type("void") { }
10 explicit Number(short) : type("short") { }
11 Number(int) : type("int") { }
12 };
13
14 void Show(const Number& n) { cout << n.type; }
15
16 void main()
17 {
18 short s = 42;
19 Show(s);
20 }

A. void
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B. short

C. int

D. None of the above
[##r]

Show() B& ¥ (12 B2 A Number K32 (95| H, AR5 19 479 FH Show(s)IKHL T LA
FHI RIS R,

(1) Show(s)H 1 s 4 short K%Y, HAE N 42, KL R ASEN short RIHIE R EBE
. BT 10 47R0ME R 2 7 o4 B XA (explicit), FtARERR
i, TRHTT .

(2) 42 HEhEH A int 8.

(3) RAESHCH int MG RBRET B, T 11 TS8O0 int AIE R
Boga s BaCE A,  BEE F HAL 3E oR B3 B — M X B

(4) FTEP E—Imi Xy %) type B, Bi"int".
[EX]
&

HA— 20  C++hErieR it 2

%5 SRR RGP
HIHAE: Khkk
[##4r]

KFHIE, HTHIREBUZA TENBABEAZFRRERRE, ERECEN TEIRE
Ao B, HEHHREFE R virtual HHH2EHAR? 1EF N

1 #include <iostream>
2 using namespace std;
3

4 class Base
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5

6 public:

7 Base() {}; / /Base HIMIE R

8 ~Base() / /Base BIHTHIEREL

9 {

10 cout << "Qutput from the destructor of class Base!" << endl;
1 };

12 virtual void DoSomething()

13 {

14 cout << "Do something in class Base!" << endl;
15 };

16 };

17

18 class Derived : public Base

19 {

20 public:

21 Derived() {}; / /Derived B4 & &

22 ~Derived() / /Derived BIHTHIEE

23 {

24 cout << "Qutput from the destructor of class Derived!" << endl;
25 };

26 void DoSomething()

27 {

28 cout << "Do something in class Derived!" << endl;
29 };

30 };

31

32 int main()

33 {

34 Derived *pTest1 = new Derived(); //Derived #a935t
35 pTest1->DoSomething();

36 delete pTesti;

37

38 cout << endl;

39

40 Base *pTest2 = new Derived(); |/ IBase FyIEE

41 pTest2->DoSomething();

42 delete pTest2;

43

44 return 0;

45 }

SERFRHER:

1 Do something in class Derived!

2 Output from the destructor of class Derived!

3 Output from the destructor of class Base!

4

5 Do something in class Derived!

6 Output from the destructor of class Base!

A5 36 47 AT LAIEH R IK pTest] IR, MUACHSZE 42 1T A IEH B H pTest2 (55,



182 ¥ 6E C+HHBIR

B MG R, Derived EMATH R EUFRABOIAM . BHWEILT, FAOHTH R Z R A 2
FRIBCPI A7 HEUR, T TR R O B F PR T R 2 PR A RS S BRJ2 46 6T pTest2 & Base 2K
R H4T, BEIK pTest2 i AT Base JMIATHI R E. 7EAVALSHE 8 ATRTTHIIN L virtual X8 ¥
JERIBITERMWT .

Do something in class Derived!
Output from the destructor of class Derived!
Output from the destructor of class Base!

Do something in class Derived!

Output from the destructor of class Derived!
Output from the destructor of class Base!

PR B HE % pTest2 B, BT Base IMTHI R EZ virtual (1], 4 553K B AT Derived
KEIWNTHIRE, RIEHAT Base KT RS, FIFIEFEREB, &% T At

Blt, A2 AR AR IR IR, A2 AEHTH R HUS B R L

NS~ ON =

w21 FH A GER—Hri sk B s T

# .5 Mg REAPATIF 5 & F AR
HIIAE: hokk*k

1 #include<iostream.h>

2 class A

3 {

4 private:

5 int a;

6

7 public:

8 A(int aa) { a = aa; };

9 ~A() { cout<<"Destructor A!"<<a<<endl; };
10 };

1

12 class B:public A

13 {

14 private:

15 int b;

16

17 public:

18 B( int aa = 0, int bb = 0 ):A(aa) { b = bb; };
19 ~B(){ cout<<"Destructor B!"<<b<<endl; };
20 };
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22 void main()

23

24 B obj1(5), obj2(6, 7);
25 return;

26 };

[ #247]

25 1 2% 1 1K) 2 BT A o B AT IR o A7 4 R B 000 S AT DDLU 15 40 38 bR 280 F) AT 1
LS

main)ERE & X T AL B XS, ENREERE A. HTXEDNREZEF R
K7, 4 main()BREUE H N2 & AN, XA objl Lt obj2 567 B, FrLL obj2 Jetik. ‘e
Hr ¥ IO A 15 S5 30T B AT R B, RGBT A HIMTH BR %L

[&X]
s AT .

1 Destructor B!7
2 Destructor A!6
3 Destructor B!0
4 Destructor A!5

w22 SRS RBOE T 247 H 2R RS

S R BT A7 fHAER FEHBIE? A REERIRMEEH?
& B A AR B

HIIE: kk ok

[ 724 ]

SER VT AR EHIR R, U ERRA NS E .

R HIAE R BOE — PR ER MG BB, 14 1R 2% T I OR e Bl — £ T 7] — 81 oAt
Xt B IR RAIERAE o

WARAER B B — D REIIE R, WA, WmIERSF T REEE A K%
KRBATR B Z AL (bitwise copy). IXAMBAE I 52 il #a) it bR 45087 8 b SCIBE T B A (14
K5 o
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16 C++, P 3 xR BRI, B, SHIMIE R SCk 23O .
(1) — A% U 335 1 7 3R A N R B

(2) —AXFRUME 177 2 MR HOE ]

(3) —AXRFIIL 54— AR RBATHIIAL .

TR AR 3] T Lk = A

1 #include <iostream>

2 using namespace std;

3

4 class Test

5 {

6 public:

7 int a;

8 Test(int x)

9 {

10 a = Xx;

11 }

12 Test(Test &test) /1 EFHERE
13 {

14 cout << "copy constructor" << endl;
15 a = test.a;

16 }

17}

18

19 void funi(Test test) /1 (1) EfEREAERE
20 {

21 cout << "funi()..." << endl;

22 }

23

24 Test fun2() /1 (2){Ef% %M E &R 0]
25 {

26 Test t(2);

27 cout << "fun2()..." << endl;

28 return t;

29 }

30

31 int main()

32 {

33 Test t1(1);

34 Test t2 = ti1; /1(3)F t1 3 t2 sk
35 cout << "before funi()..." << endl;

36 funi(t1);

37

38 Test t3 = fun2();

39 cout << "after fun2()..." << endl;

40 return 0;

»
—
—~
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FEFHATERWT

copy constructor
before funi()..
copy constructor
funt()..

fun2()..

copy constructor
copy constructor
after fun2()..

funl() fun2()CA R ACHSER 34 4750 J0%d B T LT 3 el A 3R Al A 3 e B 19 0
P RUEHIRE S B R

R ARG iR MBINN R FIERBORAEE RS, WA, IH2BEBEX
S E R HNE? I AIRR PP AR UL T XA [

ONOOOAWOWN =

1 #include <iostream>

2 using namespace std;

3

4 class Test

5 |

6 public:

7 char *buf;

8 Test(void) | | TS MM R '
9 {

10 buf = NULL;

11 }

12 Test(const char* str) | I HSBRHERE
13 {

14 buf = new char[strlen(str) + 1]; | 1 3 EHEATF

15 strcpy (buf, str); /1 EHFFE

16 }

17 ~Test()

18 {

19 if (buf != NULL)

20 {

21 delete buf; / 1B buf $EERIHE AT
22 buf = NULL;

23 }

24 }

25 };

26

27 int main()

28 {

29 Test t1("hello");

30 Test t2 = ti; / ERARAR E SR
31

32 cout << "(t1.buf == t2.buf) ? " <<
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33 (t1.buf == t2.buf ? "yes": "no") << endl;
34

35 return 0;

36 }

X Test KM buf G2 —DNFRHHEE, S HMERET AZ T —HHfEN
FERAFTR T AF 8 SR AERTAL R 0T OB HE N AF R E main(RR % (AUFESE 30 17) A
TS, HESRABRANRSERE. BRRIITERIT.

1 (t1.buf == t2.buf) ? yes
2  EFB%

X A R AEAE main()R& HOR B SATHIA I . ATPIAT 4TENGS SR AT LU
BRI A 3 o B ] R AT X R IR BOREIE 8, e 148 1 A2 R — A k.
MFEEPNTRY, BEIRR]— BRHE N AF I R A J . T LAFE Test R EIEEAIN—A B & XY
ST X R AR R P AT AL £ ] A

1 Test(Test &test) .

2 {

3 buf = new char[strlen(test.buf) + 1];
4 strcpy(buf, test.buf);

5 1

B AT 45 S F

1 (t1.buf == t2.buf) ? no

BT BRI buf JCAMAC T —RHE A7 RARAF 745 88, t1 1) buf F0 12 ¥ buf 43518 1) AN 7] (¥
HENAF, MR AN S A B R e 1 0t -

BE MRAEHKXNEPGIHTRMMNERAS (Bl ErEEE), BAER
HEAN X R A EHR, A IHR DX RIG AR MMBER A, mERRES WRAERHX
ARG 5 A BT X SR T AN SRS =, R4 R R

[&Fx]

4 35 R B — R BRI A3 eR 2, e 4 1 45 U8 FH SR 5 Bl — Lo T[] — 28 1 At
X BRI AR .

SRR LB 0B X B4R [ [ — NI 2, TR S R AE R B S b4 T 4h
AR SR AT B
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AR 23 4iik2y SBKINT copy constructor

I 5 i B A 2 25 BCER A TE) copy constructor B ? MR EEE T MIERE, HiF
PRIE 2 ) copy constructor M ?

F b xR\ G 2R AR

HIUINF: * ok ok

[EX]

WHRHFEA e YR ERE, HHERETHE T REERE, BAawmiFEs
e BN B A R (B RH e T EHIER S, BawmiFsmASEe
% il R i PR

IR P T AR A, R RS, T 2 AR e R B T S
HERRH, TG BB 2 OO RO SR R B 0 R, SR &
PRI ST R

HEAE 24 5 AORE SRS

Z5 APkARE G B M R IR R

HIIRE: Kok ok

[ #247])

AR, WMRIER PR ERER G, BIFrA R A RERIRAEZE VT A, YR A 2K & 4
EREOTUIRE S S . (R REKREGRAEK R, I HIXEFAA B G S I7E R IR AR B
TR I R B BRI AL, RIS R OB A e ?

G5 AK I E G R EBAE — N RN fERH ISR B MG R B XA R ) szt 2 iR
e BRI TR WA FIRRERACS .

1 #include <iostream>
2 using namespace std;
3
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4 class Base

5 {

6 public:

7 Base():i(0) {cout << "Base()" << endl;} 1 BOAE B SR A

8 Base(int n):i(n) {cout << "Base(int)" << endl;} | 1B EE

9 Base(const Base &b) :i(b.i) //SHIHWEFRH

10 {

1 cout << "Base(Base&)" << endl;

12 }

13 private:

14 int i; //RBRR

15 };

16

17 class Derived : public Base

18 {

19 public:

20 Derived():Base(0), j(0) {cout << "Derived()" << endl;} //BRIAZEiBEHER
21 Derived(int m, int n):Base(m), j(n) {cout << "Derived(int)" << endl;} //%i&
HEERE

22 Derived(Derived &obj) : Base(obj), j(obj.j) / /Derived FpYE HIAIERE
23 { / /VAFT Base RS R #
24 cout << "Derived(Derived&)" << endl;

25 }

26 private:

27 int j;

28 };

29

30 int main()

31 {

32 Base b(1);

33 Derived obj (2, 3);

34 cout << "——— " << endl;

35 Derived d(obj); / /8 Derived RS HIHEFRL
36 cout << "———— " << endl;

37 return 0;

38 }

Derived 284% 7K [ Base 25, [K I 7F Derived 28 N AN GEAEF obj.i 8% Base::i f¥) /7 3\ /i ] Base
FIRA R i REIE, HEHIHE R A A {EH Base(obj) (AWHEZE 22 17) M NAAIL
FEA I I H3E R BOR 25 HE R FAH L 1 WIE6 4k .

ERE 25 AL R SR R A T 2 X5

H 5 MRS AR 26 X A

HIIAE: kK
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[##4r]
A 3 AN HE XA

(1) HHIMER DGRV — RN X IR, XA AR B X RN
Bl tn

class A;
A a;
A b=a; /| EFIEEHAR

a s WN =

A b(a); //ERMERKERA
AR R BN T — A VIR I X B oK AT operator=#1F . {54

a; / /1B & EGE A

(2) R R AR R A S IR RO R, NATAMARKM LR TR —F
AR XS, MG S. S I R B K 2 B ot o2 =, IR R HOU
L1V EPOE

(3) SEBA . RHIMIEREE ot MUE KA e e G 2 o
KAV BRI — XS AR B PN RRES N EARIXN R,
BrEL, @RBCREIX R HAAFIE, ZAREAARRE, mHEERE PRSI
ARFE—AXNE, WMPREE, AT TERLE.

HAR 26 4i5E String FYRIEPREL . Bk s BoRIB(F PR %L

5 Mk R, M B AL RS R
BILSAE: ok kk ok
BV String [ R

1 class String

2 |

3 public:

4 String(const char *str = NULL); /| EBHIERE
5 String(const String &other); /| EFIHERE
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6 ~ String(void); WK it Pk

7 String & operator =(const String &other); //IR{EHE

8 private:

9 char *m_String; [IFABRR, REFHE

10 };

[ 4]

B,

1 #include <iostream>

2 using namespace std;

3

4 class String

5

6 public:

7 String(const char *str = NULL); /1B R

8 String(const String &other); / | B kiR #

9 ~ String(void); | | MR E

10 String & operator =(const String &other); //W{E&HE

11 private:

12 char *m_String; | IFAERER, RIFFHE
13 };

14

15 String::-String(void)

16 {

17 cout << "Destructing"<< endl;

18 if (m_String != NULL) / /3R m_String T4 NULL, BHENT
19 {

20 delete [] m_String;

21 m String = NULL; /1 ERUSE A NULL
22 ¥

23}

24

25 String::String(const char *str)

26 {

27 cout << "Construcing" << endl;

28 if(str == NULL) //40R str A NULL, FEFHFE""
29 {

30 m_String = new char[1]; [ BE—NFT

31 *m_String = '\0'; [ I BZIMEAFHRERAT
32 }

33 else

34 {

35 m String = new char[strlen(str) + 1]; //$BZ=EAMN str IE
36 strcpy (m_String, str); /1 5% str BFEHR
37 }

38 }

39

40 String::String(const String &other)

41 {

42 cout << "Constructing Copy" << endl;
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43 m_String = new char[strlen(other.m_String) + 1]; [ I HEEEERN str AE
44 strcpy (m_String, other.m_String); ’ /1 E% str BREKR
45 }

46

47 String & String::operator = (const String &other)

48 {

49 cout << "Operate = Function" << endl;

50 if(this == &other) /1 RFRE other REI—HR
51 { | | BB EIA S

52 return *this;

53 }

54 delete [] m_String; | 1 BEHUERTF

55 m_String = new char[strlen(other.m_String)+1];

56 strcpy(m_String, other.m_String);

57

58 return *this;

59 }

60

61 int main()

62 {

63 String a("hello"); / /R R A R 3
64 String b("world"); / B RE B SR
65 String c(a); / 1R EHIHERE
66 ¢ = b; / /8 PR Wt o 30

67

68 return 0;

69 }

(1) B R L KRN T HRAKNSERE A NULL, WRE NULL, #lghte—4
FHREFRH (BRGR0): WUERAR, A KM RHE N AE KRR AT R

(2) ShtgERE: RS R IMCE RHENAFRRT AT

(3) M. AR LFA KA m String A4 NULL, B m_String 517 KN A7,
IF HoA T = B ie4r, ¥ m_String 48 NULL.

(4) TRERE: BEHNLEN R S5 RMEEN SRR RIS, WRGE, AMEdRE,
HEEIRM]; BN, SCRIBCHRTN S AIMENLE, RE R MBI N A TR

BRFRHATERIT .
1 Construcing

2 Construcing

3 Construcing Copy
4 Operate = Function
5 Destructing

6 Destructing

7 Destructing
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XA 63~66 174 A A by ok B LA R B R B0 R A, T AT ek 80K i L R A4
main()eR E0E H i .
B8 27 TR C++REARBIIE R

5 A K f g5 3.
#.5 MR, MR EARE R X R
HIITE: dkk Kk

1 #include <iostream.h>

2

3 class A

4

5 private:

6 int num;

7 public:

8 A()

9 {

10 cout<<"Default constructor”<< endl;
11 }

12 ~A()

13 {

14 cout << "Desconstructor" << endl;
15 cout << num << endl;

16 }

17 A(const A &a)

18 {

19 cout << "Copy constructor" << endl;
20 }

21 void operator = (const A &a) {

22 cout << "Overload operator" << endl;
23 }

24 void SetNum(int n) {

25 num = n;

26 }

27}

28

29 void main()

30 {

31 A al;

32 A a2(al);

33 A a3=ail;

34 A &ad=ail;

35 al.SetNum(1);

36 a2.SetNum(2);
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37 a3.SetNum(3);
38 a4.SetNum(4);
39 }

(#2471

A 31 4T, X T X% al, K BRA R IE R 2L
FRRS5E 32 4T, M al #l4AHL— X% a2, A AR R HIE R E.

A5 33 47, Ml L. dE, XEARAABRMERE, XERBTXER a3 WHIHL, 1
ARRE. HEFHBE, BAAW TR

1 A a3;
2 a3 = at;

BSEE 34 17, E X ad  al —N5IH, AT G R B (E sk 4L

A3 35-38 17, V&3S SetNum()HR BHCA AL L num JBH{E . 3 BV RE,
T a4 25 al {951H, Bl a4.SetNum()SEBR_EAT al SetNum()% (.

4 main() R BOR B, XS AT R S R B A 3 BRI R A I, KIRCRh a3, a2
il al.

[&X]
REFIATE R

Default constructor
Copy constructor
Copy constructor
Desconstructor

3

Desconstructor

2

Desconstructor

4

©WoOoONOOOOHAE WN -

Hi i 28 C++AIEIRAT R

5 MR W EBEARRMASZHKNSE F ik
HIFE: Kk kK
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140 class B LA % Play(O R & LW F .

1 #include <iostream.h>

2

3 class B

4

5 public:

6 B()

7 {

8 cout<<"default constructor"<<endl;
9 }

10

11 ~B()

12 {

13 cout<<"destructed"<<endl;

14 }

15

16 B(int i) : data(i) | 1R HFAE LR data
17 {

18 cout<<"constructed by parameter " << data <<endl;
19 }

20

21 private:

22 int data;

23 };

24

25 B Play( B b)

26 {

27 return b ;

28 }

S HT R HEPIAS main() e& EUF i H .

%5 1 > main() bR #4:

1 int main(int argc, char* argv[])
2 {

3 B t1 = Play(5);

4 B t2 = Play(t1);

5

6 return 0;

7}

% 2 /> main() G %L

1 int main(int argc, char* argv[])
2

3 B t1 = Play(5);

4 B t2 = Play(10);

5

6 return 0;

7
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(€271

XY PlayOp o, AP SHRA 4655 7 K

RS ORI, M AE R H e R AR S HIOE RS, 74—
M5, SR FIRIEIAT (£ return ARFSHAT I Y FH KA S HIAG I8 BR 80 AR BRI X 5 (3X
PR HOR A1 f5 SR R XS SRR T ), 5 1A I X B AE e BOR (A1 (FE return
RRLHAT IR Hrid

MRLB M SHZE B RKIINER, MAREHE P 5 LHAOAR, SRLREHRTEE
Se i SR E R B0 A — MR X R, HRP RS SR .

ATLLEH, PRI T ARK T EERRNNSR (A REAH S
HIER KL MR ISR O .

FEER—A mainORRECH, XZR 1 A TAAEAERER TR PlayQra%t, X% 2

TN B x4 7 XA PlayQsi%. 76238 A mainQR %, X% t1 F 2 #AEH
T A N#ERIE 7 R PlayO &%, 55— main() &80 F TS RN -

constructed by parameter 5 GARHSEMMESRE, 7 fun HERIERITR)

1

2  destructed (5 &N\ fun B4 R RY IR 3 SRART#4)

3  destructed (t1 F5 fun B4 BYIR B 8916 B 3 SATHDD
4 destructed (t2 ##)

5 destructed (t1 44D

A main()pRE N IBATE R A -

constructed by parameter 5 CGEAAHSEMMERE, & fun AFEIKRETR)

1

2  destructed (5 5 fun B RO IHG RS X A4

3 constructed by parameter 10 GARHSEMMEERR, 7% fun IFEIEFRTR)
4  destructed (10 &\ fun B4 BRI R 3 R

5 destructed (t2 #i#)

6 destructed (t1 )

AT EMVEM B HIEE R, E B RPN E S R HIA 3G R 5L

1 B(B &b)

2

3 cout << "copy constructor" << endl;
4 data = b.data;

5 }

/> main() R E R IMHAT S RN

1 constructed by parameter 5 CGARHSHMNMEEE, % fun AFEIGEXTSR)
2  copy constructor GAASHMERE, BIEFEREFE t1)
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0N O AW

destructed
copy constructor

copy constructor

(fun P AYIGET 3T SATHD)
GERESMERY, & fun IFEIRRR)
GAASEHMERE, BIEFNIREFD t2)

destructed (fun A AYIEET 3T AT
destructed (t2 )
destructed (t1 #4)

5 A main() B EC R BIPATE RN -

1
2
3
4
5
6
7
8

constructed by parameter 5
copy constructor

destructed

constructed by parameter 10
copy constructor

destructed

destructed

destructed

GARFSRMMERY, & fun AFEIRFRIR)
GRAASHMWERY, BiRTREFE t1)

(fun FEYIERT T RATHD)

GARHSEMMEERR, 7 fun AFEIRITR)
GRAASEHMEERE, BIEFREHEZ t2)

(fun A RYIEE 3T RATHD

(t2 #i#)

(t1 #7#)

SRR, PIS main() e& B4 H 45 R R A 4 T4, R B TAEAARRIRE S5 (%
R EGXRRAY), XS R T AN 7 A= e i) 17 3 30

w29 ST S R BRI R R AL

&b xS B M R R AT A R B 69 22 7
HILIAE: ok ok ok

1 #include <iostream.h>

2 class A

3 {

4 public:

5 A()

6 {

7 cout << "This is A Construction" << endl;
8 }

9 virtual ~A()

10 {

11 cout << "This is A destruction" << endl;
12 }

13}

14

15 A fun()

16 {

17 A a;

18 return a;

19 }

n
o
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21 void main()

22 {

23 {

24 A a;

25 a = fun();
26 }

27 }

CANFE P A -

1 This is A Construction
2 This is A Construction
3 This is A destruction
4 This is A destruction
5 This is A destruction

AN VA 3 R BT H) R B0 ot IR 2 Dt /b T — AN 3 R 00 2
[f#47]
Fa33EE BRHSCRIATT AL R B S FORT 1) AI3E BR BB T MM R B b, I R MG e B

MR IS T 3 AR, 43 AE main()BRECH ) a (FRESEE 24 47). fun() AL
) a (AREEE 17 47) BAK fun & [BI AR IS 0f % (FRBSEE 18 47). ATAIANXT R 2 H
A E R BOIIE R, T fun 3R [EIA RIS SO B R Hl A R e R . TR
o R RS @A R BT ATEN TAE B I B 2 SCE IR i s BORRAE BR800 R s

1 A(A &a)

2 {

3 cout << "This is A Copy Construction" << endl;

4 } '

5 A& operator =(const A &a)

6 {

7 cout << "This is an assignment function" << endl;
8 return *this;

9 1}

FEFFIATE R AT

This is A Construction

This is A Construction

This is A Copy Construction
This is A destruction

This is an assignment function
This is A destruction

This is A destruction

LAt ST PR3 B R AT M B BT T 3 2o 594, 7E main()i 2038 fun()

NO O ON =




198 ¥ 6E CHEREIMNER

S I 04 T X%, IR 2V IR B 5

[%%]

e B ORI B B0 SRR H SRR 9 fuam 18 124 PRI 0 5 o S 460
HEBRH AR I 335 LA ST RIS BB AT R A8 A R ST AR R b B0,
CEPE RS GhETE CAE T o
HAE 30 B EER——C++af K IR R

FEe A CH AR A At 69 2
ISR ok Kok

1 #include <iostream>

2 using namespace std ;

3

4 class human

5 |

6 public:

7 human ()

8

9 human_num++;

10

11 static int human_num;
12 ~human ()

13

14 human_num—

15 print();

16

17 void print()

18 {

19 cout<<"human nun is: "<<human_num<<endl;
20 }

21}

22

23 int human::human_num = 0;
24

25 human f1(human x)

26 {

27 X.print();

28 return x;

29 }

30

31 int main(int argc, char* argv[])
32 {

33 human hi;

34 h1.print();
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35 human h2 = f1(h1);
36 h2.print();

37

38 return 0;

39 }

[ 4]

XANFEF) human K —FFAM A human num, AT K, 84 IE R 3L
human num ffl 1, ST, PR human num #& 1. F&E, 7£ AQREHSHEHER
AR R B, 1T BR A O 2 i 38 bR #5078 %) human_num 402 .

A5 34 47, HME T X% hl GRAEEMERED, FILFTE 1.

55 35 T ERMEAES BT M T 108, XE5HN 3 25!

(1) 7E AIQREA B A R FIHE R BUE M SR, HEeAAREES 27 T4TE 1.
(2) FIORE WA EHIMIE R, 45 main FIXTR h2 WI4Atk (REIIRRXTS).

(3) fIOREORIFG, Eix S & AN, A human FIFF&R R human num % 0,
FTERH 0,

FRASEE 36 ATHTENFIIEZ 0.
main() B A RN hl A h2 AR ER AN, Brel AT el -1 /-2,

FEFP IR B SR &, 2 ## A8 A 5 A human_num 2 %28 human [ SEBI%. SRT0,
T BN R RGBSR R 3 E, BT IATEROAIER. XE AT LUE A
A R SR B2 3 R J AR R o

human(human &h)

1
2
3 human_num++;
4

}
JEAf human num SERERR BN A RIER T .
[&EX]
R HITE R :

1 1
2 1
3 0
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LN
L

HAE 31 2R ? s RIEA 21608 Az

H & xF CHHle it e 2
B E: *kokk
[ 247 ]

YR R Z AT AR, @F PN FE—/DNERNEHERR G R, flinsE
N ) swap() bR # .

1 void swap(int &a, int &b)
2 {

3 int temp = a;

4 a = b;

5 b = temp;

6 }

WHFR temp A a2 . (HRAE CHH, temp MARRZIGHZRE ., Lk L, BHRE—
AR R AR

HIEEHNRNNEEEANLY, EASHRERFRE . KZHELT, ELEHE
FPBATHIRCE, BT A ik xR M. Bl E AU FRMEL T4k

(1) S alkE.
(2) BR[FMEH#ZE L.

2% N KA.

1 #include <iostream>

2 using namespace std ;

3

4 class Test

5 {

6 public:

7 Test() : num(0) { } /1 BRIAR 15 BR Y
8 Test(int number) : num(number) { } //%S¥AHIEEH
9 void print() [ [FTEDFAB LA num
10 {

11 cout << "num = " << num << endl;




iR 31 HARKBIRMR? BRYREFTARRT=E 201

12

13 iTest() /1 #THIEEEL, FTED this $EEHANFAE AR num
14 {

15 cout << "destructor: this = " << this << ", num = " << num << endl;
16 }

17 private:

18 int num;

19}

20

21 void funi(Test test) | | B8IRERLE
22 {

23 test.print();

24 }

25

26 Test fun2()

27 {

28 Test t(3);

29 return t; / 1BE{ER{EER
30 }

31

32 int main(int argc, char* argv([])

33 {

34 Test t1(1);

35

36 funt(t1); /IR REN

37 fun1(2); [ /BRI 2 EN
38 t1 = fun2();

39

40 return 0;

41 }

P funl (OB BSEORZEAIER, fun2() R BHIREHE R IEEIER . 7E Test
RIHTHIBREHATEN T this $85H 8, THEBRFHITE R .

1 num = 1

2  destructor: this = 0012FFOC, num = 1 (fun1 R&YIER 3 RITH)
3 num = 2

4  destructor: this = 0012FFOC, num = 2 (funi REIEET T RATH)
5 destructor: this = 0012FEF4, num = 3 (fun2 AKBFHRTBHHE)
6 destructor: this = 0012FF68, num = 3 (fun2 iEE &IKERTTRATH)
7 = =3

destructor: this = 0012FF70, num (main AAY t1 ##)

IXHEAEEE 36 ITAIZE 37 AT T AP RBY IS HfL A funl OR& . "EAT#R A B I
i, ARARERAARKTR: 836 THREAMEHA T ZHHER SR kN TR, M
555 37 AT VR FH A FH 600 U A 2 0 K 3 e B B S I i A

e 38 S s ot 2 B ) = A 2 T A 4 5 | A i AR S (B A i3 9, 8B THT ) fun()
bR B n .
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1 void funi(Test &test)
2 {

3 test.print();
4}

XFE, funl QRIS EURE DM CEAFERX ST, St SRR R AR IR

PAT T EREF
1 int main(int argc, char* argv[])
2
3 Test t1(1);
4 funt(t1); //XR3IAEAN
5 return 0;
6 }

B RPATSRUT .

1
2

num = 1
destructor: this = 0012FF70, num = 1 (main FI&Y t1 #FH)

WUES], AR ERNNRT .

B AL —AEEY. TIAGR, THFIARMRG. B, AEAF
Ay, T Me RegatiEk, RARH Tl £,

HE 32 Wt2 CiESA SRR B N C++RESCHY

fHARRBER? 4 CIESAZFRREESR, T CHAEXFFREER?
FE5: FERBEFBAR CHA CIET XM £ FHegEmR

HIIAFE: Kok Kk *k
[#E47]

PR B R SRR [F) 42 e B R A M R s M BLI Zh RE,  (EXER KRR E R SHAR
MR ECE BB B, FHATHAARBIERR O RE, £ C ESERESH IR
[ 22 PR ) R B EAT X 7

1
2
3
4
5

int addi(int a, int b)
{
return a + b;

}
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6 float add2(float a, float b)
7 A

8 return a + b;

9 }

EHEAARRERANRE, XA SR RS, NS ENRT B ARBE T
XFEMAME T I, CHoA T ERFRMS, SIAT REERNMS. Bl F K

(AR

ONOODAWN =

#include <iostream>
using namespace std;

class Test

{
public:

int add(int x, int y) [ /%800, FEANSRURIBEESZ int

{

return x+y;

}

float add(float x, float y) //#m,EASELURBERLEER float

{

return x+y;

}
}s
int add(int x, int y) /148, EASHURREEERE int
{

return x+y;
}
float add(float x, float y) /11800, EANSBLURIBEESHZ float
{

return x+y;
}

int main(int argc, char* argv([])
{
int i = add(1, 2);
float f = add(1.1f, 2.2f);
Test test;
int i1 = test.add(3, 4);
float f1 = test.add(3.3f, 4.4f);

cout << "i = " << i << endl;
cout << "f = " << f << endl;

cout << "i1 = " << i1 << endl;
cout << "f1 = " << f1 << endl;

return 0;
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LR R T AR RO R A R B E R, AU AR 29~38 1T REXTEATH
WHSIRK. TTLLES], £ CH+ha] LRHE A A S HE R AR [ 2K YR X 43 AR ) &
LS AT

CHEBAZFFREER, CHHIZCFE, Mtame? XEEN CHERRHET HhiFaE
MFRZ S5, P REIAT S AR . BInARSEE 17 T add R, S i E8m T
_int_add int int 238, M/5&2M T float add float float 2. XFFHLFEE T REL.
%ﬁ?ﬁﬁ%&ﬁ@%ﬂﬁﬁ,OH%%%E%M%*%%@&E&WD :

[EX]

BR B8 B FH SR A (7] 44 bR A AH R 8RB AL Th e, (B B R 8 & S 5O
1) R BUE BB A -

R LN CHomiFat b Bl 5 EE TIRREA .. RESHEELRFREMER, M C
EE X R AT

A 33 U — ek B TR R I S

FE: REFTHGEHF A
HIITE: Kk k Kk

(A) 1int calc(int,int);
int calc(const int,const int);

(B) int get();
double get();

(C) int *reset(int *);
double *reset(double *);

0 (D) extern "C" int compute(int *,int);
1 extern "C" double compute(double *,double);

AfR. BBV ERAEY, B AU const B4 1 £ 4 R .
B iR, B AFUIREIRE, FEARMKBRREETT S, A2 XS HE AR
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C IFff. XEEWMAEY, reset()pk Hah HAL.
D iR, B oA REGEU RN, FAE -HERREP, RafA M REidEE

A extern "C",
[EX]
C I[Effi.

w8 34 wERMNBE G2

5 sSERAE G 6K 5 6 E /G
HIFAE: hk kK
[ #2471

EH, (overriding) 25 FRME TREM Tk, #BS (overloading) 245 /K%L
A R A Z (A1 Z AN .

EHEME N5 CHRBAREESEERAN (SHBEESECRARD KI5,
EHEAU T PR .

(1) kA b2 .

(2) ZHINRMBHBAME, SSEIIRAUTFIER.

(3) RFMERAY AT LA -
BERIRERFESHRNERL, ERAWFHRRRLE.
(1D BRI ENBIT A REBHRS .

(2) MR R -

(3) HRKZHPIE.

(4) AR EE R .

B FEEHN, g SAERFNBOEK, MR T RN R g M52
HIZATHY BLRRE [, A2 T ) X6 52 4 P2 (1) B BEAFALE
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HiAE 35 GafE8i——MyString A5

FE: ERForEHF

HIIAE: Kok ok

xtF P A2 MyString, ZoREH 2555 1 I RERK a=btc;.

Hrf, a. b c #BE MyString (X5 . 1E EHAH N H A9 S PR,

1 class MyString

2 |

3 public:

4 MyString(char *s)
5 {

6 str = new char[strlen(s)+1];
7 strcpy(str,s);
8 }

9 ~MyString()

10 {

1 delete []str;
12 }

13 private:

14 char *str;

15 13

[##r]

AT E a=bteXNRIENX, HFERERNNZHES, M+ BHS, AT bte, 5
—AMR = BEA, AT a RE. BRAARIT.

1 #include <iostream>

2 using namespace std;

3

4 class MyString

5 {

6 public:

7 MyString(char *s) | | BBAFFREHBEEE
8 {

9 str = new char[strlen(s)+1];

10 strcpy(str,s);

11 }

12 ~MyString() | IR R str HRTF
13 {

14 delete []str;
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16 MyString & operator = (MyString &string) [ IRERE, EH =
17 {
18 if (this == &string)
19 {
20 return *this;
21 }
22 if (str != NULL) | | B AFF
23 {
24 delete []str;
25 }
26 str = new char[strlen(string.str) + 1]; //HRiEAEF
27 strcpy(str, string.str); /1 ERFHERNE
28 return *this;
29 }
30
31 MyString & operator + (MyString &string) /1B +(HEHMITR)
32 {
33 char *temp = str;
34 str = new char[strlen(temp) + strlen(string.str) + 1];
35 strcpy(str, temp); /| EHE—1FHE
36 delete []temp;
37 strcat(str, string.str); | EEE-ANFHER
38 return *this;
39 }
40
41
42 /*MyString & operator + (MyString &string) /IE$H + (FEHEEMITR)
43 {
44 MyString *pString = new MyString(""); [ 1ERFRHER R
45 pString->str = new char[strlen(str) + strlen(string.str) + 1];
46 strcpy(pString->str, str); | | EFE—NFHE
47 strcat(pString->str, string.str); || ERE AN FHE
48 return *pString; / R EER R R
49 }*/
50
51 void print() [ IRKFTED str X &R
52 {
53 cout << str << endl;
54 }
55 private:
56 char *str;
57 };
58
59 /* //MyString #&9&Z R, EX str B HAE public E)4LR
60 MyString & operator +(MyString &left, MyString &right) //ZE# + (FHTHMIIR)
61 {
62 MyString *pString = new MyString("");
63 pString->str = new char[strlen(left.str) + strlen(right.str) + 1];
64 strcpy(pString->str, left.str);
65 strcat(pString->str, right.str);
66
67 return *pString;
68 } */
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69

70 int main(int argc, char* argv([])

71 {

72 MyString a("hello ");

73 MyString b("world");

74

75 MyString c("");

76 c=c + a; [ 1k, BRE
77 c.print();

78 c=c+b; /1 EfnsE, BRE
79 c.print();

80

81 c =a + b;

82 a.print();

83 c.print();

84

85 return 0;

86 }

XBEA 3IAMRAER "+ BERFER KL, N LR strepy IR —NFR/RH, RE
YA H strcat R —NFARFE

%1 AR [Fl*this A%, B THEMNEMAR. FHEA + BIERFERR
A AT S5 R

hello

hello world

hello world (X% afstr ABMBETT)
hello world

F 2 MRARZE 3 MRAEZRFPHEFHERNS, EMRERTBHENNEANE. ©
I AT

(1) 36 2 MRAR TR Z R E AR 3 MARA A 7 R %

(2) B2 MNERAEKSHEA 1A, TH 3 MRAKSECh 24, FAKARBAEE this
et

(3) HITRMAZRBARMEHRB R, FIEXBERS 3 MR 7 Z str 5%
3 BV [ B PR 2504 public.

ERIXMAS '+ B AERF ER R BUIRAE AT S R
hello
hello world

hello (MR a # str KR RERKT)
hello world

BN =

A ON =
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TERRTRIRRAH '+ B 17 3 20 pR HCE B R T SE Pl O

HiAE 36 afdl— R RsHATER R EHIS S

FE5: HESEEIZFHFER R
BIIAE: h ok k ok

Implement a String class in C++ with basic functionality like comparison, concatenation,
input and output. Please also provide some test cases and using scenarios (sample code of using

this class).Please do not use MFC, STL and other libraries in your implementation.

(H C+HSEBL—A String 2K, ‘EERA . ERE. BA. WibTiee. iF BiFREt—am
BB T (X AN . ANBEA MFC. STL DA At )

[#&47]

BSCIABE R TRE, FEER NHEKEHEA.
(1) < >, =HMI=BIEZHFF.

(2) += EEBHFF LRV EZ T

(3) << BHFF > ANBHFT .

HRHE T, AT FIU T String 28 (String.h X 15 X

1 #ifndef STRING_H

2 #define STRING_H

3

< #include <iostream>

5 using namespace std;

6

7 class String

8 {

9 public:

10 String(); | | BRIAMD i BE 3

11 String(int n,char c); | 1 EEMERE

12 String(const char* source); | | EEMIEERE

13 String(const String& s); | | EFHEEERR

14 String& operator = (char* s); /1 E#H=, KT ERE
15 String& operator = (const String& s); /1 E#=, XM RIR{E
16 ~String(); | | AR E

17 char& operator[](int i); [/EH[], LR AEIEH
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18 const char& operator[](int i) const; JIEH[ ], RNBECE (HRAER)

19 String& operator += (const String& s); [ | EH+=, R E5FHFEMEM

20 String& operator += (const char* s); /| E#+=, KM EFREM

21 friend ostream& operator << (ostream&out, String& s); [ 1EH <<, LI
22 friend istream& operator >> (istream& in, String& s); [ [ EE >>, IR
23 friend bool operator < (const String& left,const String& right); //E# <
24 friend bool operator > (const String& left, const String& right); //E# >
25 friend bool operator == (const String& left, const String& right) ; //&E# ==
26 friend bool operator != (const String& left, const String& right); //E# !=
27 char* getData(); / /3KEX data $5%5t

28 private:

29 int size; //data RRHFHEKE

30 char* data; | 118 B FFF B ¥R

31}

32 #endif

AT SIS X BB S AT B A, =R+=12 55 M ER R BTG A, IS5
539k String X R 51 HIAFAF4EE . String.h SCHFRIEE 21~26 477 B 18 ST F 400 H0 S A
91, I HIX LR MO BRI HAT R X B I2 AT, RS HEMA . War DX LA R
BRSO R B BRI SO — A B — T EVER: BN SRR 2 1 TR b
Pl iVSY WAL

String 2875 B () BT 7 BR BUSEIRAE String.cpp SCHFH, RIS String.cpp [H)37 8.

#include "String.h"

String::String() [ 1 BIAER Y, MWESFHE
{
data = new char[1]; [IZFHERAREF 0 —E
*data = '\0';
size = 0;
}
String::String(int n,char c) [ B ISR
{ /1 EE n MARFERNFF S

data = new char[n + 1];
size = n;
char *temp = data; / /{&7F data
while(n--) /118 n RIRE
{
*temp++ = c;
}
*temp = '\0';
¥
String::String(const char *source) /1 EBEHE R
{ /I FHEBEAABS source R
if (source == NULL) //source % NULL
{ / /¥ data Mt AS=FHH
data = new char[1];
*data = '\0';
size = 0;
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27
28
29
30

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79

}
= else
{
size = strlen(source);
data = new char[size + 1];
strcpy(data, source);
}
}
String::String(const String &s)
{
data = new char[s.size + 1];
strcpy(data, s.data);
size = s.size;
}
String& String::operator = (char *s)
{
if (data != NULL)
{
delete []data;
}
size = strlen(s);
data = new char[size + 1];
strcpy(data, s);
return *this;
}
String& String::operator = (const String& s)
{
if (this == &s)
{
return *this;
}
if (data != NULL)
{
delete []data;
}
size = strlen(s.data);
data = new char[size + 1];
strcpy(data, s.data);
return *this;
}
String::~String()
{
if (data != NULL)
{
delete []data;
data = NULL;
size = 0;
}
} A
char& String::operator [](int i)
{
return data[i];
}

/ /source A4 NULL
/1 8% source FHH

[ 1 EHE R
/I FHERBESXR s KER

/1 = B
/1 BYRAFHE

/1 EFBRFH S

/] = EH
/1 B¥rA String W&
/1R MR s HEBS, HFRE*this

| 1B data R TE

/153 EHERTF
/1 EHIHR s WFFHFREAR

// data A4 NULL, BHiERE

[111EH
/| EREEETHRA 1 F LR
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80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111

112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132

const char& String::operator[] (int i) const
{

return data[i];
}
String& String::operator +=(const String& s)
{

int len = size + s.size + 1;

char *temp = data;

data = new char[len];

size = len - 1;

strcpy(data, temp);

strcat(data, s.data);

delete []temp;

return *this;
}
String& String::operator +=(const char *s)
{

if (s == NULL)

{

return *this;

}

int len = size + strlen(s) + 1;

char *temp = data;

data = new char[len];

size = len - 1;

strcpy(data, temp);

strcat(data, s);

delete []temp;

return *this;

}
String::length()
{

return size;
}

ostream& operator << (ostream &out, String &s)
{

for(int i = 0; i < s.length(); i++)

{

out << s[i] << " ";

}

return out;
}
istream& operator >> (istream& in, String& s)
{

char p[50];

in.getline(p, 50);

S =p;

return in;

}

bool operator < (const String& left, const String& right)

{

int i = 0

/1 += E#
/] FEEXR s FFRAR

/1 R RS R R PR RS R R R

[ | E R R FH &
[ EREBFRIR A B R R

/1+= EH
¥ s FH®

| 1 FRiE RS N TR SR TR RO 77 2B

/| ERIFRREFH B
[ 1 ERB R &

| 13RBVFFBRKE

| | EHi<<
[ IFTENX R s AFFFBRHAMIAEFHTE

| IR FHERE—ANFHTER

[T NBNREY &S 50 NFHF
/ 1R {E &

I1EH <

while(left[i] == right[i] && left[i] != 0 && right[i] != 0)
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133 {

134 idH;

135 }

136 return left[i]-right[i] < O ? true : false;
137 }

= > =MEREFEHAU ZRBATIZET

HH T PA_E (KR S A VR R, PR AN BER T o S5 8MEAT 8 s 5 U0«
Q  AOAREAREVS I String FRAAF AR, (H T HEE T [#RAERT, Hr DORBUE X

% &5| (left[i]fl right[i]) 5 2 a] .

O AR TR RS (ARG data REEVITH)D, TR W HIRERBL X R s T

FFRMANE (RIS 126 17).

WA 4 F

1 #include <iostream>

2 #include "String.h"

3 using namespace std;

4

5 int main(void)

6 {

7 String str(3, 'a'); | 1B s HE
8 String stri(str); / | & H 4 3% 2R
9 String str2("asdf"); / [ iEHIE R

10 String str3; / 1 BRIAHD ¥ o BN
11

12 cout << "str: " << str << endl;

13 cout << "stri: " << str1 << endl;

14 cout << "str2: " << str2 << endl;

15 cout << "str3: " << str3 << endl;

16

17 str3 = str2; / 1B R R

18 cout << "str3: " << str3 << endl;

19 str3 = “12ab"; / SR AE R HO K
20 cout << "str3: " << str3 << endl;

21

22 cout << "str3[2] = " << str3[2] << endl; /111 EHRENR
23

24 str3 += "111"; /1+= EFHRHAR
25 cout << "str3: " << str3 << endl;

26 str3 += stri; [ [+= EHRHMRK
27 cout << "str3: " << str3 << endl;

28

29 cin >> stri; /] >>EE R
30 cout << "stri1: " << stri1 << endl;

31

32 String t1 = "1234";

33 String t2 = "1234";
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34 String t3 = "12345";

35 String t4 = "12335";

36

37 cout << "t1 == t2 ? " << (t1 == t2) << endl; /1 == EFBHAX
38 cout << "t1 < t3 ? " << (t1 < t3) << endl; /1 < BEHERENR
39 cout << "t1 > t4 ? " << (t1 > t4) << endl; /] > EFHREMR
40 cout << "t1 != t4 7 " << (t1 != t4) << endl; /1 '= EFHEFBR
41

42 return 0;

43}

WRAFE P AT A R

1 str: aa a

2 str1: a a a

3 str2: asd f

4 str3:

5 str3: asd f

6 str3: 1 2 ab

7 str3[2] = a

8 str3: 1 2ab 111

9 str3: 12abi111aaa

10 123 456 abc def (Z&IHIIAN)

11 str1: 123 456 abc def

12 t1 == t2 ? 1

13 t1 <t3 71

14 t1 > t4 2?2 1

15 t1 !=t4 2?21

R 37 AR SR —new BREFF RN

# 5 new M EHGEA
HIIAE: *ok

T HEFRF R ERET new &K F new BAEFFER . HJE new JGH RA —1SH 0xas,
TMRFRBEEHERIN S EASRHAXANERR?

#include <malloc.h>
#include <memory.h>

class Blanks
{
public:
void *operator new( size_t stAllocateBlock, char chInit );

}s

© ONOOG A WN =
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10 void *Blanks::operator new( size_t stAllocateBlock, char chInit )
11 {

12 void *pvTemp = malloc( stAllocateBlock );
13 if( pvTemp != 0 )

14 memset( pvTemp, chInit, stAllocateBlock );
15 return pvTemp;

16 }

17

18 int main()

19 {

20 Blanks *a5 = new( Oxa5 ) Blanks;

21

22 return a5 != 0;

23 }

[#E#r]

XBEALUT LR Z 3.

Q  HEE new BAEFFE—ANSHLIE size t KK, I HALNMERMRELR KA.
KRB KADA 1o WEEBFEF A int BELR (Gnt & 4 MEFD), Bas
% stAllocateBlock [KI{E 4 4.

Q fCRSE 20 171 0xas5 AR —ASEM KD, Bt chinit Jy OxaS.

AASEE 14 47, H chinit ¥IHAL S BL RO IR R N AF .

Q  HPATAREGEE 20 TH, 5B Blanks E A new VRS, R/ HERIA
AL 3 R BT AR XS %, )5 F XA Blanks St % ik 4144 4L a5

O



w [ =

CH+H#ERMBE

BAMBER CHIH X RIEFBIT IR 40RNUEIE R4 AW IRIGHE A M B
GHIENTTE, RBEBEAERERT I INER AR . AR LEMAINZER L,
ERAT CHmFRBRELN—MER, MEESERHAR. RO BRI R T
I BT HE 294 ] Bt BB 4R AR A, i 7.1 BOR.

ey

ER WT

71 sReyma
B 7.1 SRR R P4k R R

YR BTA RIS, T LEYEE R, FTAAT IR A . iR
BELEY R, RFBBGNYRAYAE. M@ LYWL, T
FEXHERCLGMBER R G, TR FERR YRR R RI AT . Hens)
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PIRA TR BEWSEAT A, ESIYIRAN A R TT ik

BRI R I P2 A BRI e M A Btk B3 nTTo sk i), IR A 3h ) 2K A
WA EYRIIRAER (BIRAIETH). FFE, ZREMVIFRBEVIRKIRESE, &
MIPHAE SIS UIRFE o X1 2RIRAG SO IS A kK

WAL 1 C++2R4K M —RhSC &

# b S CHESRKG =X R R
HILIME: ok ok ok ok

[###hr]

CHH4k7K EEA —FhXR: public. protected F! private.
(1) public 47k

public #k7&E—Fhi LI4k7K, FRAT LI R R TE A D BT A B IAT Ao B 28
AT UL E BB SRR 1, SE R e #e. BT FE ERUL, public kA& £ R B Q%K
A (G R BONAZ RS W] WAEARAR, MR, WRRHEPWHAFERZ public
(K1, IAALER TR IR public (7,

(2) protected 4% &

protected 4k7K & —FhSEI4kAK, FRAREMAB R AR OFFHKT N, i
TRARE BB SR . WIBEAAE EORE, protected 4k A& 2K X K ) public
A WA R B U8k protected FT WL, AHX4TZEFHH5|IANT protected i i, XHEAE T
erh [FIFEIE 2 W] LLA F 522K 1 protected F1 public % 51, A2t vl LA 4% protected
#k 7K 1) S protected A1 public i 57 -

(3) private 47

private 4kAGE —FRSEEL4kAK, TR KT EBE OB EKAT R, i+
RAGE H AN R S o NIEILAFE LR UL, private 48K S0K 2K 1) public 1
protected W WLPE KA D3 1B U private AT L. IXFE—K, AR TR FEALE AT LI
522K protected F public & 51, {HZFIEMF2AN AT LLFE I FH 4% private 4k (15211
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R T .
T IR AL 3B T protected 4k &K private 44K 11X 5l o

1 #include <iostream>

2 using namespace std;

3

4 class Base

5

6 protected:

7 void printProtected() {cout << "print Protected" << endl;}
8 public:

9 void printPublic() {cout << "print Public" << endl;}
10 };

11

12 class Derived1 : protected Base //protected 4%k
13 {

14}

15

16 class Derived2 : private Base //private 4K
17 {

18 };

19

20 class A : public Derivedi

21 {

22 public:

23 void print()

24 {

25 printProtected();

26 printPublic();

27 }

28 };

29

30 class B : public Derived2

31 {

32 public:

33 void print()

34 {

35 printProtected(); |1 9RF$EIR, THREWIE)
36 printPublic(); [ 15RF5ER, THETIE)
37 }

38 };

39

40 int main()

41 {

42 class A a;

43 class B b;

44 a.print();

45 b.print();

46 return 0;
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Derivedl Z5ifid protected 4k Base 25, HUILEMIIRAESR A ATLAV ] Base HESI
protected I public i 7 FAEL .

Derived2 28l il private 4k7k Base 28, K 'EMIRA2E B ANAT LAV ) Base HEAE (T4

mikd 2 C++ER A

H & A CHEYgRG AT £ R GG IERE
HILITE: ok ok ok

IS FHARICA A~ ITERIAEG RN T REHBLAO TS 0L . Q2R AEW BN Si %, %
Jy “RIGHT”, WHid% “ERROR”.

1 #include <iostream>

2 using namespace std;

3

4 class Parent

5 |

6 public:

7 Parent(int var = -1)

8 {

9 m_nPub = var;

10 m_nPtd = var;

1 m_nPrt = var;

12 }

13 public:

14 int m_nPub;

15 protected:

16 int m_nPtd;

17 private:

18 int m_nPrt;

19 };

20

21 class Child1 : public Parent

22 {

23 public:

24 int getPub() {return m_nPub;}
25 int getPtd() {return m_nPtd;}
26 int getPrt() {return m_nPrt;} /1A
27}

28

29 class Child2 : protected Parent

30 {

31 public:
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32 int getPub() {return m_nPub;}

33 int getPtd() {return m_nPtd;}

34 int getPrt() {return m_nPrt;} //B
35 };

36

37 class Child3 : private Parent

38 {

39 public:

40 int getPub() {return m_nPub;}

41 int getPtd() {return m_nPtd;}

42 int getPrt() {return m_nPrt;} //C
43}

44

45

46 int main()

47 {

48 Child1 cdi;

49 Child2 cd2;

50 Child3 cd3;

51

52 int nvar = 0;

53

54 //public inherited

55 cdi.m_nPub = nVar; //D
56 cd1.m_nPtd = nVar; //E
57 nvar = cdi.getPtd(); /IF
58 //protected inherited

59 cd2.m_nPub = nVar; /1G
60 nvar = cd2.getPtd(); //H
61 //private inherited

62 cd3.m_nPub = nVar; /11
63 nvar = cd3.getPtd(); /1J
64

65 return 0;

66 }

[##4r ]

A. B. CH5i%. m nPrt £33 Parent AAE LR, ANREMIRAERVIN .
D iEffi. Childl J& public 4k7&, W] LAV ) 345 tFE 2K Parent ] public i R 25 & .

E #i#. m nPtd &3 Parent ff) protected il AL &, WL AFUAGER T IRAES
Child1 f¥] protected ik i1, Kt R AEAE Childl 28 #1518, AREEFH Childl XF 5] .

F IEff. v LIS Childl 2801k 7 K #1517 3L protected 45 & .

G 1%, Child2 /& protected 4k, H.EL3S Parent (1] public Fl protected i A2 T & 1K)
Protected /% 1, [Alt m nPub HAELE Child2 Z5#V1], AREAEH Child2 %5 i) .
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H iEffi. A LAERE Child2 28 5 51 8 5007 17 3L protected 48 .

[ 5%i%. Child3 J2 private k&, HHES Parent [¥) public F1 protected & 53 48 f% T ‘&[] private
R, B m nPub HAELE Child2 BNV A, AEEAEH Child2 XT&VilH .

JIE#. mILAEE Child3 281 R 51 b8 #0519 3L private 22 & .
[EX]
A. B. C. E. G. I & “ERROR”,

D. F. H. J & “RIGHT”.

w3 AU —C++aR

F# 5 3t CHE 4R =FF X A 0932
HIIAE: Kk kK

1 #include <iostream>

2 using namespace std;

3

4 class base

5 |

6 private:

7 int 1i;

8 public:

9 base(int x) { i=x; }

10 };

11

12 class derived: public base

13 {

14 private:

15 int ij;

16 public:

17 derived(int x, int y) { i=x;}
18 void printTotal()

19 {

20 int total = i + base::i;
21 cout << "total = " << total << endl;
22 }

23}

24

25 int main()

26 {

27 derived d(1, 2);
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28 d.printTotal();
29 return 0;

30 }

[EX]

EAMEFH W AR

(1) 7£ derived JBEATHIIER, EHSLEIFM I (base K) MIMIETE, HTEA
BRI ARG 1%, IBEER NI base RANHT S BUAIMIIE Jr ik AR1, 23K base HH L2 E
XTH—NSEMRIER L, Pl g i8S 4G e KBOANIE R B T . I 2
17 AT B “HABIME TR RgiRER. RRIME: TLLTE derived A4S bR $H BoR
VA H base fIFJi pR £

1 derived(int x, int y) : base(y) { i=x;} /[/BKBE 1717

(2) 7£ derived Z5[¥] printTotal()+', 1# ] base::i K15 =0 base KK FAH LA 1, XFE
SRE] “AREVTMFAE B G IRE IR RPN B § DT AR B8 public.

mikd 4 ARG H 2B

F B 2t CHEAA 4RI
BIIME: Kk kok ok k

(#2471

S%6F N KA.

#include <iostream>
using namespace std;

class Person
{
public:
void eat() { cout << "Person eat" << endl;}

NS WN =

};

10 class Student : private Person //FAF4¥K

11 {

12 public:

13 void study() {cout << "Student Study" << endl;}
14}
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15
16 int main()

17 {

18 Person p;

19 Student s;

20

21 p.eat();

22 s.study();

23 s.eat(); W =300
24 p = s; | I REEIR
25

26 return 0;

27 '}

BEFE R AP AN G PR R 20 0 U B T AL 4R AR I P BRI

BNNEW K KIERERN, MARSRAMK, WRHNRZEFEEKRA
A, GiFes— BALSKEIREZX SR (40 Student) ¥4 (U Person). Xk &1L
55 24 47 R B A

SRR, AAAAT HESRAK AR T R A B R AR BN T IRZE SR AL Bl R —— R e AT
TEHR PR R RA AT . XHRARTE 23 17 RM 5

ALLEH, RAMANIRAERGIERANRE “is a” MR, MREWE “Is-Implement-In-
Terms-Of” (LLes-+--SCHL). WIRAER D RAYMATE B, KFMUEEARERAE B
SATLEM R LAY, TIARZE A B X S D B R Z [AIF 28 ERRR. K,
MARALLERN “Yot” dRFREEEN, RRERM B mAHH.

ik 5 RAHORHIEE S AT 20 SRR

A AR R A A M ] URUR R 22 SR % 2
H B AT AR ALt TR IR

HIIME: Kk k

[ 724 ]

EHHERR “A A (Has-A)” MIKRFR. ARIEAGPHFEMGH MR IFEL )5
i, W5 4] LUFI I FAAT 4k AR AR

AR GRA PIRAERSIRGERM &0, FINER T U5 R A LU R RS D
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(IR AV B R BB 1. ERKAE “ UL LB (Is-Implement-In-Terms-Of)”,

RAAN—FEE LR CRESE “B 1.
Bt “H\EH A (Has-A) 51%” RRWLHR A EGERR, W] UHRERARR.

S

&

Bl 4an R .
1 #include <iostream>
2 using namespace std;
3
4 class Engine
5 {
6 public:
7 Engine(int num) : numCylinders(num) {} / /Engine 3R EL
8 void start()
9 {
10 cout << "Engine start, " << numCylinders << " Cylinders" << endl;
11 }
12 private:
13 int numCylinders;
14 };
15
16 class Car_pri : private Engine WWE 'S F ¥ 3
17 {
18 public:
19 Car_pri() : Engine(8) {} / AREXMERE
20 void start()
21 {
22 Engine::start(); /1 VEFRER start ()
23 }
24 };
25
26 class Car_comp
27 {
28 private:
29 Engine engine; [ 1¥B& Engine 231%
30 public:
31 Car_comp() : engine(8) {} /1% engine B RNHE
32 void start()
33 {
34 engine.start(); / /@A engine & start()
35 }
36 };
37
38 int main()
39 {
40 Car_pri car_pri;
41 Car_comp car_comp;

»H
N
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43 car_pri.start();
44 car_comp.start();
45

46 return 0;

47 }

HILEH, “A—A" XRRBEATUHRAHAR R, WalblHE—HAE5E85R.
% Car_pri f12§ Car_comp H 1R Z ML :

(1) "Efi1# 24— Engine $iffV1 A T Car H.

(2) ENHEAMBEARERATIREH#E e, ¥ Car_pri *##4 Engine * .
(3) ENI#A A start() 535, HF HALER &) Engine X & i start() /7% .
A LX)

(1) WRARLESA Car #4 & # T Engine, 4 HRAEH B —4HEHERX.
(2) FAHATEARETIANDER) L ELH K.

(3) FAAGRATER SOV Car (K52 % Car *#4 /% Engine *.

(4) FARATLA ARV W HEERRY (protected) R .

(5) FAHHAA SLVF Car 'S Engine [FIHE R 5.

NOAZAEA B A YA WA iEsEe? XEA MR Rugfmas, A%
EA HRE%%K. HE FEKNGITFRERF.

1 #include <iostream>

2 using namespace std;

3

4  struct Base /3B

5 {

6 public:

7 virtual void Funci() = 0; | 1 EREE
8 virtual void Func2() = 0; | 1SR
9 void print()

10 {

11 Funci(); //@RAIREZE Funi()

12 Func2(); //iARIREZER Funi ()

13 }

14 };

15

16 struct T : private Base
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17 {

18 public:

19 virtual void Funci() {cout << "Funci" << endl;} /1 B =E %M Funi
20 virtual void Func2() {cout << "Func2" << endl;} | | BEEH,N Fun2
21 void UseFunc()

22 {

23 Base::print(); /[ VAREZR print ()
24 }

25 };

26

27 int main()

28 {

29 T %3

30 t.UseFunc();

31 return 0;

32 }

ER s 1N O

1 Funci

2 Func2

L AES  Base 285 A 4R 8K £L Funl()LA A& Fun2(), BISbERHhEE, il e
HORMT T PRESRAE. IMEURARERAE T, FAAEGKNE KRB AGEMLH

—AMRE, HBERARERLHIL

[&X]

MR R FATLUERR “17 KR

ANTF) A LA Gk AR R IR AR S RE S 6] FE2E K protected 7, I Ho AT LUTE 5 B8 1R k2 R 4L,

R NIRRMBERN . AEARFXEYRE.

B BBECNG RN ARTRALRAAE, 77 T F AAR %K.

ik 6 flh2r2&

F & xFC++ 2 A0 ER
HILSTE: Sk ok k Kk
[ 24 ]

£ (Polymorphism). #%% (Encapsulation) F14£7& (Inheritance) & [ [r) X% AR K]
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“ZKHFME”. ATLAUE, AT AR 2 EBARE UL A 2R

LA E S B BREERTARKXNSR, T A AR, 7 EANR AT 4
. APFMREN L ENE:

(1) gaiRmf 2 AN, i 2 AR IE N EHORSCILAT . X T 3F 2 KA 5 R Ui,
RGAEHER, MIALENSE. REIHRRERE B E IR

(2) BATRNZ SN, BITNKZ SRR IE AR RGBT, AR LRE LR E
SEATFPERAE . CHib, IBATI ) 2 2SR f A S S 03 T A AR

1 #include <iostream>

2 using namespace std;

3

4 class Person

5

6 public:

7 virtual void print() {cout << "I'm a Person" << endl;}
8 }

9 class Chinese : public Person

10 |

11 public:

12 virtual void print() {cout << "I'm from China" << endl;}
13 1}

14

15 class American : public Person

16 {

17 public:

18 virtual void print() {cout << "I'm from USA" << endl;}
19 };

20

21 void printPerson(Person &person)

22 {

23 person.print(); [ 1ETRNREAAMAN AP print () &
24 }

25

26 int main()

27 {

28 Person p;

29 Chinese c;

30 American a;

31 printPerson(p);

32 printPerson(c);

33 printPerson(a);

34 return 0;

35 }

PATER AT
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1 I'm a Person
2 I'm from China
3 I'm from USA

ATLLE R, 7847l Person X5, AT LKA IR Chinese A1 American
RSB 5. Chinese Fl American (K7 1.8 & 8 ik B 5 3628 o 1) RE eR B0 V2R SEBIL I

WA 7 RO e 2,52 B

&5 CHERHBERG@mT

HIIME: Kok ok ok

[ ##47 ]

iy B e, R PR ORI R B MR SEB . A, A4 2 R R R e ?

H b, WR-ARFEHERE, WRERAXANRSE M ATR R — K RE
BRER (vibD), RpHEUiHRE S ER B, S ERE N REBERH . A
TUWIRERER, WA TR

1 class Parent

2 {

3 public:

4 virtual void fool() {}
5 virtual void foo2() {}
6 void foo3();

7 0}

8

9 class Child1

10 |

11 public:

12 void fool() {}
13 void foo3();
14 };

15

16 class Child2

17 {

18 public:

19 void fool() {}
20 void foo2() {}
21 void foo3();
22 };

NI T AR BREER (vibD) KA.
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Parent 2[K] vtbl: Parent::fool()ffJHifi. Parent::fool().
Child1 24/ vtbl: Child1::fool ()¥JHhhk. Parent::fool().
Child2 Z5(f] vtbl: Child1::fool()ffJHsht. Child2::fool().

AR, BRECRBEA AN, XA SNIREERK vibl 40K T E&NHR
[ vibl, fSRFES vibl P EHE T, WHIRAER vibl o R & R — I (H2M
BT REANR] . W RIRAERHE 3 (override) T IV M RERRH, WIRAEZE vibl IR
Ie) TR R R K, A AU, U SR A

ERX RN R, HERIZRK vibl 455, REA RN ZEHE. EEEXZIE
FHAM D RER BN, G i a8 4 AU R SE RO B2K 1 vibl 455, ARG vibl HXf
P2 XTI ARSI A BT O, 759 Y1) TE i hf R R B4 IR R R SO 2
IRARN G, BE B NIRAERIN R . ERASTHIRPATRFAEAN, X—Ros
W, i) I A AR RE AR YE B SRIERG vibl, A IERKI R E, AT SEEL
LM

It — TR B EARPTAE, R B SEBURIXAE, X T H R R B0 T XA T R AR E
FEGR WG Z B2 56, MAEBITHN R LBKNER, HRNCAHETHRET,
BAEFZ M LENE? E48E P f A B —FiEH B SIC R TR, %8
EEHR AT LRI BRI AR R, fEn RN R B XN BIRSWET R e, M
BATHIRR 2B BIIERIGEE . XN EBARL A vibl. ATLE S, SKELA Bk 3 5o
ZRTEATIRE, Mg 1Eas XOEE 52 5L BE 90 5E (1 .

A 8 T PR R e PR AL

F & CHHE AR 64 32 fif
BIHAE: Jokkkk

#include <stdio.h>

1

2

3 class A

4 A

5 public:

6 A() { doSth(); } /1 EERAR EEE
7 virtual void doSth() { printf("I am A"); }
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8 };

9

10 class B : public A
11 {

12 public:

13 virtual void doSth() { printf("I am B"); }
14 1}

15

16 int main()

17 {

18 B b;

19 return 0;

20 }

PATEREAT 2?7 A
[#247])

FERGIE R ECF, RRAUBURIA SR AN, R S K 36 oA AR IR A2 A 3 bR B0 2 T
PAT, HHRME R EOEATI, IRAESEEE B AL B I gk . SRR SN 3 J9 1) 1 1
0 RE R B 1) R ILRCRIIRAEE,  URAE S eR BB T 4 R 20 S A B Bl 0, L2 IR L6 i dfm
JRGUEEA AR, TR R DX BOEBA A RIER2> AR 2 a1, BTEL C++
PR A . K, BB R FILRCRIIRAS, 12 AT HEIE M R

[&%X]
FEMIE R BT, AL SRR, PATSR N

1 I am A

A 9 FH B R—E R B

FE: b CH+E R ) o) 22
HIIAE: Kok ke ok ok

#include <iostream>
using namespace std;
class A
{
public:
virtual void print(void)

{

O N0 WN =

cout << "A::print()" << endl;
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9 }

10 :

11 class B:public A

12 {

13 public:

14 virtual void print(void)
15 {

16 cout << "B::print()" << endl;
17 }

18 };

19 class C:public A

20 {

21 public:

22 void print(void)
23 {

24 cout << "C::print()" << endl;
25 }

26 };

27 void print(A a)

28 {

29 a.print();

30 }

31 void main(void)

32 {

33 A a, *pa, *pb, *pc;
34 B b;

35 G c;

36

37 pa = &a;

38 pb = &b;

39 pc = &c;

40

41 a.print();

42 b.print();

43 c.print();

44

45 pa->print();

46 pb->print();

47 pc->print();

48

49 print(a);

50 print(b);

51 print(c);

52 }

[ #2471

ARRSSE 41~43 17, P HIMEMZE AL 2K B FI3E C &R ZK A print()6 51 665,

PR PIAT (A2 25N 0K print() 53 bR 5K

fRRSE 45~47 4T, R 3 MK A B4R printOR R K%L TIIX 3 MBS HITE
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MK A, EBFECH 3 MXNER. HT printORERERE, FHEXEFEZE, PITHZ
BANZEIK) print()ak 72 R

fRAGEE 49~51 17, )R print) R SEAEMEER T GERSESIHRKA,
MERGIH, WXREZE), XK a. by c AR, fERBARF 0 HERE A Kl
IXT%, BHATIIHZIR A 1 print()Fk 51 B £

[&EX]
PATEERUWTT .

riprint()
riprint()
riprint()
iprint()
rprint()
riprint()
print()
riprint()
:print()

©ONOOBAWN =
>>>0>0T>

wikE 10 BRI EER—E R

# 5 3t CHE R AR 69 32 7
HIHAE: ok k ko

1 #include <iostream>

2 #include <string>

3 using namespace std;

4

5 void println(const std::string& msg)
6 {

7 cout << msg << "\n";

8 }

9

10 class Base

11 {

12 public:

13 Base()

14 {

15 println(“"Base::Base()");
16 virt();

17 }

18 void ()
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19 {

20 println("Base::f()");
21 virt();

22 }

23 virtual void virt()

24 {

25 println("Base::virt()");
26 }

27}

28

29 class Derived : public Base

30 {

31 public:

32 Derived()

33 {

34 println("Derived::Derived()");
35 virt();

36 }

37 virtual void virt()

38 {

39 println("Derived::virt()");
40 }

41 };

42

43 int main(int argc,char* argv[])
44 {

45 Derived d;

46 Base *pB=&d;

47 pB->f();

48 return 0;

49 }

[ &4 ]

fRISEE 45 47, HJiE&E Derived X% d. H5EfH Base MWE KL, A5 Derived [
¥yt e 8. 7F Base KME R EH, SURAA T BRE virt), SR BRIVLENE BB FFah1ER
(R e G R B ), BT LAPAT K2 Base 256 virtORREL. [FIFE, 7E Derived K443 B&
b, ATHYSE Derived 2511 virt() R %L

RIS 47 47, il Base Z5(KF54T pB Vil Base KK AF A EE ). fOREHH
TREEE virt(), XBEHIEE. d1TI54 pB £157 Derived 50181, Bt SEBRET 19 2
Derived 27 [ virt()& 7 o

[EXE]

1 Base::Base()
2 Base::virt()
3 Derived::Derived()
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4 Derived::virt()
5 Base::f()
6 Derived::virt()

w11 MR BRI R

F 5. 5 C++E R MALE) 6 27
HIHTE: Kok ko
AT TR AR B E .

1 #include <iostream>

2 #include <complex>

3 using namespace std;

4 class Base

5 |

6 public:

7 Base() { cout<<"Base-ctor"<<endl; }

8 ~Base() { cout<<"Base-dtor"<<endl; }

9 virtual void f(int) { cout<<"Base::f(int)"<<endl; }

10 virtual void f(double) {cout<<"Base::f(double)"<<endl; }
11 virtual void g(int i = 10) {cout<<"Base::g()"<<i<<endl; }
12}

13

14 class Derived: public Base

15 {

16 public:

17 Derived() { cout<<"Derived-ctor"<<endl; }

18 ~Derived() { cout<<"Derived-dtor"<<endl; }

19 void f(complex<double> c){ cout<<"Derived::f(complex)"<<endl;}
20 virtual void g(int i = 20) {cout<<"Derived::g()"<<i<<endl; }
21 };

22 Base b;

23 Derived d;
24 Base* pb = new Derived;

M 4 AT IEFEER ) — .

(1) cout << sizeof(Base) << endl;

A. 4 B. 32 C. 20 D. 5¥%&
(2) cout << sizeof(Derived) << endl;

A. 4 B. 8 C. 36 D. 5%F&
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(3) pb->f(1.0);

A. Derived::f(complex) B. Base:f(double)
C. Base::f(int) D. Derived::f(double)
(4) pb->g();

A. Base:g()10 B. Base:g()20 C. Derived::g()10 D. Derived::g()20

[ #24h ]

A (1), Base KBEAMEfTEHA G, I HEAREE, FLURER N EHE—MEE
1A R R . TREFIIRANRE 4 M.

@ (2), Derived REHTATEIE LT, €4 Base R4, Fi'e4k7K& T Base {5
BRER. RBEWENEHE NS X 5K B R 3k .

A (3), Base KHEXT WA fOMEBKE, Derived HH— ), HSHKAN
complex, [t Derived J-#%H Base [ fORATE . HT23% 1.0 ZRILJE double 28E!f), [H
I H ) /2 Base:: f(double).

8 (4), Base fl Derived #€ X T & HAHFSHIIRN g0, HHXERELET . pb
FEEFFE 17 ()2 Derived 2505, KL K2 Derived 251 g(). X B EEE, HT S5
RIS CAYoEr, MARABITH, FSE i NiZH Base JEIERIAE, B 10.

[EX]
(A
(2) A
(3) B

4) C

A 12 2GR 2 HAR? BRI A4

FE:. 5 C++3 EgReGEMR
HIIAE: hk kK
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[#%4r]

SERRARE o, S HA A S AR UL LK R . D8 T RO
CHEIANT ZEMRKM S . Cr+RVFN—MRERIEEZANIER, XHEHGRA G HPRRAE

LEYAK. BT

A (Person) ] LLYRZEHAE# (Author) FIFEfF 7 (Programmer), AR MFERF AVEH A

I e SRR A @b, BIBEREg A2 X RES1E, Wi 7.2 fror.

Person

Author Programmer

~

Programmer_Author

72 BANKRHAKXEZ

18 2 w4k A B TR R .

1 #include <iostream>

2 using namespace std;

3

4 class Person

5 |

6 public:

7 void sleep() {cout << "sleep" << endl;}

8 void eat() {cout << "eat" << endl;}

9 1

10

11 class Author : public Person / /Author @B Person
12 {

13 public:

14 void writeBook() {cout << "write Book" << endl;}
15}

16

17 class Programmer : public Person //Programmer #4#%&EH Person
18 {

19 public:

20 void writeCode() {cout << "write Code" << endl;}
21}

22

23 class Programmer Author : public Programmer, public Author WWEZ .33
24 {
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25 };

26

27 int main()

28 {

29 Programmer_Author pa;

30

31 pa.writeBook(); //AMEZE Author B773%

32 pa.writeCode(); //@ME3 Programmer 8775
33 pa.eat(); /1 RiFHEIR, eat () EXFBH
34 pa.sleep(); [ 19ZFEIR, sleep () EXTETH
35

36 return 0;

37 }

ZEMAMALARAE, HENZATLURHZ RO, wREE 31 7548
958 32 /T X% pa 05 Author 28] writeBook()e& (A1 Programmer 2] writeCode()
R

Z EA ARG AT AW ? W R IRAE R ATk Ak I 2 AN EER A M R I 2628, mURAE2K
MHETFERHXAMAERNE O L, RSB S B . S5 33, 34 1Tt &K
R 3X A i R R PR AR 1K . DR OA 38 1 2 EE 4K 7K 1K) Programmer Author K445 Author
KA1 Programmer 2] 3#5 U1, 1fi Author 251 Programmer 2K #5435 #H4 Person 25K
—4r ¥ U1, PFrLL Programmer Author 2X4H45 Person 2SI #4345 U1, 7618 H Person 21 %
IR, Suias s ANE R T E A — 0 # 00, A/~ s8R XA m) @8, @AW
MRIRTT

(1) I b4 R e A W —40r 45 U1, tE4n pa.Author::eat() i ] J& T Author 113 U1

(2) {HFERILk A, {152 FE4k K Programmer Author 244 Person 25K — 434 Il .
ELanfESE 11 ATAIZE 17 AT 4k A&IE AR N virtual FEATLL T .

1 class Author : virtual public Person //Author E# 4% H Person
2  class Programmer : virtual public Person / /Programmer [E#l4k%& B Person
[EX]

KhREET, —EHYEERMA RN EFEYR R, b TR,
CHIINT ZEHIAKME .

2 AR M ORISR LU 2 R R .
Z EHR MG RUE A 5 HBLE AR [0) B0 — bk
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A 13 ZEARPR) S

A& 2t C+H 35 TuReEMR
HILIAE: kK kK
FHEFRF 2 BEAA AR ?

1 #include <iostream.h>
2 class cat

3 {

4 public:

5 void show()

6 {

7 cout<<"cat"<<endl;
8 }

9 1

10

11 class fish

12 {

13 public:

14 void show()

15 {

16 cout<<"fish"<<endl;
17 }

18 };

19

20 class catfish:public cat, public fish
21 {

22 };

23

24 int main()

25 {

26 catfish obj;

27 obj.show();

28

29 return 0;

30 }

(7471

FEFFH catfish 2822 BE4k7K cat 2600 fish 28, FIE4kA T cat [ show() /5720 fish K] show()
Jitke HTREPIANIERY, AR 27 T EHEMA obj.show(R, JTEIER 40 R iZHAT R
KK show() 7k, B4 HIGm R .
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[&Fx]

AL 27 AT HBRGIFHT R, AT E] obj.show () Toik X 4 N AZHAT BN HEK K show()
Jiik, LA obj.car::show() 1 [ car ] show()/ 7

HRE 14 ZEPOR - SCPERYIHER

Fh: 3 EFHRT SRR

B IIAE: ok ok ok

KAJREBHMC, KD MB, CIRAE, Wk —K A KFEEHRR— 1K D KI5£H1?
[#&47 ]

B RS 2% A ) A frT TR 2 Ak S R 1) b4k — SCPE ). FRFRARIE I FRTR.

class A {};

class B : public A {};

class C : public A {};

class D : public B, public C {};

int main()
{
D d;
A *pd = &d; //4miFHEIR
0 return 0;
1

}

- = O ONOOO D WN =

HT B, C4/KH A, B. CHHIHH A H N, KD LE4HKHE B, C, KHE
A PG DL Q2R BEIN — 2K A FREHE [ — K D MSef], I “BRrESR” 2
KGR BRINEIR

class A {};

class B : virtual public A {}; /1B ERSRE A
class C : virtual public A {}; /1C ERlHRE A
class D : public B, public C {};

int main()

{
D d;
A *pd = &d; /| BLTh¥
return 0;

- = O ONOO A WN =

- O
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¥ B. C #BCHEMLEAE A, WD BELHLKH B. CHN, SIASEHEEHA A K%
N7, ki AS NIRRT .

[EFX]
8 B, C #RECHREMARA B A, THERGEA R — Xk

mikd 156 2 EYPRNIEDGR

F & 5t 3 F gk R gk AR 2R
HIHE: Kk k Kk

IR g A SRR AT A ?

1 #include <iostream>

2 using namespace std;

3

4 class Parent

5 {

6 public:

7 Parent() : num(0) { cout << "Parent" << endl;}

8 Parent(int n) :num(n) {cout << "Parent(int)" << endl;}
9 private:

10 int num;

1}

12 class Child1 : public Parent

183 {

14 public:

15 Child1() {cout << "Child1()" << endl;}

16 Child1(int num) : Parent(num) {cout << "Childi(int)" << endl;}
17}

18 class Child2 : public Parent

19 {

20 public:

21 Child2() {cout << "Child2()" << endl;}

22 Child2(int num) : Parent(num) {cout << "Child2(int)" << endl;}
23}

24 class Derived : public Child1, public Child2

25 {

26 public:

27 Derived() : Child1(0), Child2(1) {}

28 Derived(int num) : Child2(num), Child1(num+1) {}
29},

30

31 int main()
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32 {

33 Derived d(4);
34 return 0;

35 }

4524 Child1 A1 Child2 #5E4A virtual 4k7K Parent, it 45 3R @A A2
[ #&47 )
B e VHEANAAAE virtual 67K (11550

% H Ak RIS R A I TP 55 3L 4k A& 51 2 R R K HEZI I — 20, 1A &5 Mt eR 4K
RIHIEEAHNRIGF—5 . fEIX B, Derived 46K /¥ & Childl. Child2 (3§ 24 17), Hik
4 W1 TR IR 20 SR A 3 o

(1) K3 Childl. T Childl 4k7& [ Parent, [KIH5E18H Parent MG k%, HiFH
Child1 (44 & %

(2) M Child2. 5 (1) Z5L, %&if A Parent (&R %, F A Child2 i
bR %L

(3) i Derived Z51I#)iE K £

] e 45 SR A -
1 Parent(int)
2 Child1(int)
3 Parent(int)
4 Child2(int)

HAE ] Childl A1 Child2 #BCA virtual 4k 7K Parent (K175 4t

4 Child1 #1 Child2 4 E#I4k &R, M RGRER] 2 AR EHS B3EMA—A &
UFESE (Parent) (K45 01, BIE SR TERIEES (Parent) BRINMIMIIE A%, RJEHRH
JREZE (Childl A1 Child2) HIHEREF EH O (Derived) HIMERE. BT R ER—0HE
U1, B CLGE AL RIS (Parent) HIRIMEEREL T, #F Childl A1 Child2 55 i
H Parent (FIFIE R BURTCA T -

SR -

1 Parent
2 Child1(int)
3 Child2(int)
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PAER GG —F, AP RHE R BURFaF -

(1) AR HE O S PO A 325 B 503 F AT TR 0 A O B R0 3
(2) AEfaT Al REAUUHE S PRI AL 1 R B PR B A TR 3 ) P R 3
(3D ATART i 53 Xof B 1) g ai 44 R e AT T 7 W O I 3 S

(4) KA F MG R

[&X]

ANAFAE virtual k7K I (¥4 45 R -

1 Parent(int)
2 Child1(int)
3 Parent(int)
4  Child2(int)

A4 virtual 47K IN (1% HH 45 R 8 -

1 Parent
2 Childi(int)
3 Child2(int)

A 16 gt 2% 5 | AR IEISAtE e

FE st EA EFosh R R R
FIFTE: d ok k kK
[ 247 ]

20 R R BAE R R R B R N, UAHETRP LA, 1R1R Java ¥4 O R 5.
WRELREH AR NAERE, MACHBRT BRI, Sressith.

AT A EGI AR IR NAL R HVe ? SRR LU A
(1) O T IR 2 bt

(2) FERZFEOLY, HRAGERNGRAEGTEIN . Glan, el — AL
IRAEHZRR M5, (AR S AR R BAGH . AhS IR0 s i1t
B ISR R O TR, REEIR AL RIAT A S B ok
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1 #include<iostream>

2 #include<memory.h>

3 #include<assert.h>

4 using namespace std;

5

6 class Animal

7 A

8 public:

9 virtual void sleep() = 0; //#HEEH, VRAEREERENX
10 virtual void eat() = 0; |1 SEERE, HRERERBEEN
1}

12

13 class Tiger : public Animal

14 {

15 public:

16 void sleep() {cout << "Tiger sleep" << endl;}
17 void eat() {cout << "Tiger eat" << endl;}

18 };

19

20 class Lion : public Animal

21 {

22 public:

23 void sleep() {cout << "Lion sleep" << endl;}
24 void eat() {cout << "Lion eat" << endl;}

25 };

26

27 void main()

28 {

29 Animal *p; //Animal $#5%t, FEE(EF Animal animal EXX&R
30 Tiger tiger;

31 Lion lion;

32

33 p = &tiger; / /3818 Tiger &R

34 p->sleep(); / /B Tiger::sleep()
35 p->eat(); / /8 Tiger::eat()
36 p = &lion; / /468 Lion 35

37 p->sleep(); //8H Lion: :sleep()
38 p->eat(); / /@M Lion::eat()
39 }

PATEE R

1 Tiger sleep

2 Tiger eat

3 Lion sleep

4 Lion eat

S b, MM Animal SESPIRSLFEAT ARIHRT, W2 AERH 239,
T EHER Az &Y. /6 LIRS, Animal 75 P54l RE o8 505 6 BEIX AT B, R
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M Animal KBS, REERSEEIfL. Animal KBNS R EL sleepORT eat)FEE HIFK
Tiger 1 Lion Hh#fi# iz X T (W FE P MR B R B A E XL, BaTRBLE
%), BARAEE ] Animal animal [£) 7 R4 Animal %%, {H0] AR Animal (145
E+48 17 Animal (KJR 52 Tiger A1 Lion, 84 Animal 289 (420 (AR ED 58

EZOR

w17 ek SakE s BT T2 X 5?

TSR TN A R
HIIMFE: Kok kK

[ 7247 ]

2 B HOR 4 o 250 LA 7T £ X530

(1) RBEWRSY T R, ZXANRBOELIN, W22 LB, ERERRERNT
RELX AN B 7R B LA o, XAE G 1R a8l ol LUE R R e RIE B2 8T .
AR AR ML, BMRENAERNCS, EEEBFREELETH.

(2) BEREHE TR I AT AAER,; B2 RENIHE T RELI, X Java &
H—Ff. BFERZREIN L virtal, Z—PNEFHIM, BRWIRE T —LtbRe, (HEMMT
T [0 B2 250, DA RAETIOR 25 BL T FROIX A e BANE PR RIA LB E HSEHL.

(3) MERREURM T “SEARghAK”, e Btk &R 1 (1 Al i gk A& TSR SEHL. 4
By REWATLLSERE ORI, Sl RIS T “ M mmgkak”, B2 ek B0 i 4%
Mgk, SCBLh R 7E .

(4) AR BRI R, XMERARERAERNS, MAAEHYEK FES
HERBE, ARefEH. ZFEREBMHEE.

A 18 PR —— MR IEAREL BN

# 5 2t f K R LAy R
EIIAE: Kk kkk
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1 #include<iostream>

2 using namespace std;

3

4 class Shape

5 |

6 public:

7 Shape() {}

8 ~Shape() {}

9 virtual void Draw() = 0;
10 }

12 void main()

13 {

14 Shape s1;
15 }

[&Fx]

Shape 2511) Draw() sk &0 — /Nl s %L, L Shape 285t — Ml K, B HE LB
A% AL 14 1T HIRG R IR . MR RINEREIE Draw o EE 0k — MK 2
PREE A s1 € Xk Shape HIE%T -

AR 19 R —— IR R A T e

b st@E st AL R R
HIITE: Kk Kk

WMEH - ANBEBHKONHER, TELHEKERE (Shape) 8. EEFHE
(Rectangle). IE/ ¢ (Square). [AJE (Circle) &P, WA EMHIX L E R AT,
HAlgef BB & LT Bon ((ER7ERRvER LTS B 7 AE AR ED.

A. EFTE XS5 DL BN AT 8T, SRS AT RETR B,

B. 54 LA LN D REI AR BITEARES, MIEACIREETEAS B, I BT SR E].
C. Square 27 4k7K [ Rectangle? AftA4?

[#&#7]

B, PR NIRRT AXER, M&RKAElEEE R AMEEREENE.
(At Shape A% 2, HIRAZEF Rectangle Ml Circle 25 HAAE LK.
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458 XTEAR (Shape) KA AR ANE? BAR, (EAEEAA TR (Area), F H#AHE
P2 BIR (Draw), KA EIL[E] 4T A% H R AE A Shape 281777 . BT Shape 2644l
%5, RIXEE 4 Shape K st 24 Bk . ARSI F.

#include<iostream>
using namespace std;
#define PI 3.14159 //BERAX

| 14K

LELEETELELT i i i i i it iririritrlinslel
class Shape

{

public:

10 Shape() {}

11 ~Shape() {}

12 virtual void Draw() =
13 virtual double Area()
14 1

LI NNy

©NOGAWN =

©

0; VRS At 4
= 0; R A0k

17 [/ KARHE
LR NNy
19 class Rectangle : public Shape

20 {

21 public:

22 Rectangle() : a(0), b(0) {}

23 Rectangle(int x, int y) : a(x), b(y) {}

24 virtual void Draw()

25 {

26 cout << "Rectangle, area: " << Area() << endl;
27 }

28 virtual double Area() {return a * b; }

29 private:

30 int a;

31 int b;

32}

K NNy,
34

35 //ERE
36 JIIIIIITIIIIEIEEI I r i i iriiriirinrlg
37 class Circle : public Shape

38 {

39 public:

40 Circle(double x) : r(x) {}

41 virtual void Draw()

42 {

43 cout << "Circle, area: " << Area() << endl;
44 }

45 virtual double Area() { return PI * r * r; }

46 private:

47 double r;
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48
49

50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90

};

LOTTTTLIEEI LTI r i i ii i ri i iririrrg
/1 IEFA R
NN NNy
class Square : public Rectangle

{

public:
Square(int length) : a(length) {}
virtual void Draw()
{
cout << "Square, area: " << Area() << endl;
}
virtual double Area()
{
return a * a;
}
private:
int a;
}s
NNy,
int main()
{

Rectangle rect(10, 20);
Square square(10);
Circle circle(8);

Shape *p; Rk S

p = &rect;

cout << p->Area() << endl; //iAF Rectangle::Area()
p->Draw(); //AF Rectangle: :Draw()

p = &square;
cout << p->Area() << endl; //i8H Square::Area()
p->Draw(); //V8F Square: :Draw()

p = &circle;
cout << p->Area() << endl; //i#fM Circle::Area()
p->Draw(); //¥8H Circle: :Draw()

return 0;

}

EEREH, AT Shape K $a% 215 A A B FE 25 Draw()F Area() 5. XFE,
Shape 2K [f] Draw()F1 Area()2ti 2 i EURAA K 28, R B Shape K454 H Xt
FBEAT AT, 1A H 0 & 72K ) B ARSI .

by b, IEJTTEAMTT LA B4k K H Shape 2, {H T IE 5 AT LB B2 KA AR 2% 1)

K, AT —FEEBRIK T T, FrLlX B e 4k H Rectangle 3.
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PO ST A R BV 7 (8, LL I3/ Rectangle 8 SAFAE— AN 1 T F) KE B KL

1 virtual void foo() {cout << “Rectangle” << endl;}

VER, XARERBFERKRKITTERAT A, TARE TR (Shape) 4724, JF Hin
FIXAN foo()[F] I & T IE T TEHIAT A, B4 W] LALE Square R+ 0 L IEAT 7 i o

it virtual void foo() {cout << “Square” << endl;}
T2 AT LA Rectangle 2K¥541#:1F Square KX R LXF|I L.

8K, ik —LEPERE LA 8. KK HNIE, Square K4k 7k Rectangle 28, T/ Square
4k7k T Rectangle MIHEZ . W1 Rectangle fF7EAN AT Shape KM ME K%L, WX KR T
FE T H st m. it Square 2 2 M BRMHITE, FEREFPATRE LIKTE.

fiAdl 20 ft2& COM

F# 5. 2 COM (4843 AEA) ) 6432
HIIAE: ok k
[ 247 ]

COM HPAH X547, J& Component Object Model XA 3 N F R4S, X 3 ANFh)
7E244> Windows T F Bl vT W.o Bl B YR 3 HH R () KA K BT HoR#R LA COM Dby k. 4%
FhSCRY R 78 R A W COM MR, O, REB[ZBHMAE.

faj B, COM 2 s i FANE 5 382 MR Tk 5 CHARE, BB
RIER] . WL EN BERE, HARHT CH. BEHRT ZFHRITRENE, EAH
iAW UL E RS 1T 5 BT RERZ KA e

Windows { i} DLLs (&8 ) £t HIHILZARS . X /2 Windows FEFIZ1T 1K)
Kgt——H kernel32.dll, user32.dll %, {H DLLs 24X} C OIS K, EM1HAEY C 5
HRfE C HAMEHIE S . HREES R AT ER, AL HSHRELR Y.
XFERIE,  2hARER A (1) 48 52 31 BRI .

COM i & X bR rEMR o T IX L8 ) . JXJEPEh COM M Bl (&)
TR TPAT M) DO ST 2 A HIITHS . XA RAE LI E T ZEW
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FER I 4141 COM X% . COM & I —BEHIbRAER UAVHSL TAEMAEES (0 C+
R e, — L TIXLE5MF, BUAT LU A EAT 4R FETE 5 A BOX LR .
o P A BT ST AR I RIS S bR E AR A . SRR A SR B AR R BE A S b A X 4
A CHS o

fENAFH, COM MR AXMARMETE AL CHE R BH R/RAE], FrlXst2¥FE COM
AR AEH] CH RN EURAEAE, S SHERAT I AOTE 5 RICRH, BN 45 R — BRI
A AT

[&%]

COM I PERT A, B SCT —Fh 2 hlbnofE, (ERHMEMMEE S FIRERRE N
e

fidid 21 COM HMATH2F8

% & X COM (4R4Ft FAEAR ) 4% 56432 /%
HIITE: dh Kk
[EE]

COM AR IENG COM MTE4E . LL Win32 BA5EEE (DLL) BT X 4 (EXE)
T RAN AT AT 3RS, BefS i S X 2RI BT B 7oK . TEHE COM (K TEFrutE,
AP 5N A 5802 me] LLERAE, SR AT 4ER N R 4. COM 2&—
PR R bR, LRk S RFR A ActiveX .

AL NI A5 T EAT AR AF

(D APFRSITRTREFT RN . JTRN AT DRGSR E S LI FRr € 16 5 THE
IAPERIIT R . 2 e AL — BRI RAR, 78S Windows P&, T HIEHE
PP AMME, AR ARIE T 444 R (R AL o

(2) WO FBRIE T AFMEAE. —MMERAETIMED, BN EORRY
PERRA RS TvE . AR A s PR PP AT LA e B i P I 218 g e Ry v SR A T4 A 1
ARACEL . AR R R R I H L SER . SRS IF R BB T R4
PEOIREARUATSEBLR, R0 b QU 4L SOF 5 HR O e . AR R 0 — Btk
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MBI F, ATCAVRSRALfE. SEFRA, R r HEA M LA R KN H REH .

(3) APHEAT RO o, (E TR . BB A B HACRS, BTLUE TRt ASP
MIAFIRZ o 01 558 8 SARS A A Fk4E, ASP A GRARM M. 1
HAMAEM LS LA E OB S, AP RER e P REAER R+ SRR+
AL LIBAT . A2 R AN . A Sl A N S T B R E
HORAEA, XA TS BUL TR E R B2 SRR 8. 57 83h 0 1Y,
B ATLAE H DA PR . X AR AN 7% 18 B 1R A T L 22 BRI R I 1 AL

A 22 PR COM XAz ?

# b 2 COM (nfhat ZAEA ) st ffudt o 6932 /7
HIIR . Kok K
[&XE]

AR RSB AN, RO 2 SRR SEIL T 8 O AR O B X e
PEREGE 7] COM FERRME T COM () —itil4RE . SRJ5 COM X LR BUSATAEFHR T — M5
16 %3 11 ARAE AT 28 i

COM 7E# )52 NS EAMRAI 2200 o 410 SEFm b i — 28 ST AV AR A L BB
RIRBUR AR, R EARBHE I . XERBURAHH LT CrHh&H AR5
%K.

AR DE SCHIE THE DS R A TVE IREIERL, e SHI KR4
&, DARRERBETH 4. B, XEHEHESEOLRAHRKERA.

B O SEt & FE i R AE— M D X BRI BATHCEMENARIS . %S
RETHEORE L HOEIE— DLl SEbr bR —NMEm —4 7 kmiasr, B2
o — M EOR R, ZREERTIH T EEOFATENSEIR. M0 —/NEE M
—H WS, fEiE4THIELL globally unique interface identifier (IID)KEf7. XH, 1D
A& com X #¥[¥] globally unique identifier (GUID)IRFRE I SEH] . XFEMURA S48 — RS
EMRAZ S AR EZ RN COM Z R T .

— COM #£15 CHREAFH . 4 COMEZEORE —MHE, BHRERSHK
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BE—2H R B, SR R 2 [l A 10 e H bR . HE SR T 45 m 8 0 7 i eEt,
XA G AT LA 1 S ok Se Bl . COM 2 2 s R A i ——RANME DA e 3 S8 T FFR
R TN, ANREFH A (82 1 AR AT 2 SOBT IR AS, #2101 TID & X3 114 ] 5 HA
fifiv ME—11.

Ak7RAE COM HIFARIRAE MR E M . PR DA SEHLRER, # D8RI A EWE
R4k . FREMAOE, MR DEFRSREG SR CHRal B R S e
~FE, LA IN A SR R AR . 7E COM BB FEMEG & . ik —
MEO RS MEOHRNE, RS T 5N M ROE XA K75,

B HSEPL A4S COM X% [f) TUnknown::QueryInterface /7754 3 A>T Z AN
(1) X BB MRIRRT

(2) /NS AR A LIS FRAS K (static).

(3) TEXT G MATART—AN I Ath ¥ 482 11 2 v e e L BRI i ) o

A 23 ik COM. ActiveX Al DCOM

# 5. 2 COM. ActiveX vA% DCOM #4 32 i

HIIME: *ok*k

[E=E]

COM (Component Object Mode) BJZHfFXf SR, L2 AH B8 O ). HAE
FH & AR B P AR A R0 S AR AF RE 8 F — PP g — i bt S TAC B . COM A& —F i [7)
WHRIES, M2 F SRS TE M) —HEHI bR vE

ActiveX J& Microsoft $#£H ) —EIT COM MR AR RUE, SZPhr L EX RN EH#
# (OLE) [MIHhAs.

BT A RIS R [ COM #FR/E DCOM (Distribute COM, A zCal4Ext Sz,
BT COM MR 5mfETHENL LS — A% 2 8 BT H. DCOM #iEEN T
SO GBS EAE LT, DCOM & ActiveX LAY, KA ActiveX FEZE 4%}
Internet N FH FF & (AHEL OLE) FIHIAR, 48Rt RT LA T34 38 1) 52 10 S FH A2 o
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ik 24  f+25¢ DLL HELL

# 5. s DLLHELL %4 7 %
BB E: kK
[EX]

DLL HELL ¥ %245 DLL (ZhABEEE) AR S . —8EHN T, DLL i
LB EIRRA, 4K IHRA K DLL N R A GE4k S E % TAE T .

REIR: ERHE

KEHIE, MEpREL (Virtual Function) it —5K K%K (Virtual Table) RSEHLH.
fEIXARY, FERDRME R IR, XIKRMER T A, Bilfm s, AR
FLSE R BRSEPRI R B . XFE, TR R BRI SEE T, XK T XA LA
£, BTLL, HAHSCEMFRE RERAE — A PRI R, XKERBERMBHRAEET .
AR AN R, FE I T SRR AT 120 F IR eR 2

CHIIARHERIARS BRI P B R, i ds DA SR UE KE R HCR I FRET A7 AE T X5 RSB B iy
[ AL E GXRA T PRAE IE A HUE R R EO Im e 5D o IX R I % 5 s o] ) okl 75 315X
skRE R, ARJE AT CLE G H A ) R R E, RN RS . 1EE T IR F .

#include <iostream>
using namespace std;

class Base
{
public:
virtual void funi() {cout << "Base::fun1" << endl;}
virtual void fun2() {cout << "Base::fun2" << endl;}
virtual void fun3() {cout << "Base::fun3" << endl;}
private:
int numi;
int num2;

NS N -

T 7]
W N =0

}s

-
a »

typedef void (*Fun) (void);

—_
~N O

int main()

{

-
© ™

Base b;
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20 Fun pFun;

21

22 pFun = (Fun)*((int*)*(int*) (&b)+0); / /ER48 Base: : funi () ibiit
23 pFun(); / /44T Base: : funi ()

24 pFun = (Fun)*((int*)*(int*)(&b)+1); / 1 BR48 Base: : funi () #bdik
25 pFun(); /1347 Base: : fun2()

26 pFun = (Fun)*((int*)*(int*) (&b)+2); / /BR48 Base: : funi ()it
27 pFun(); / /4T Base: : fun3()

28

29 return 0;

30 }

TR AT 4 R TR

1 Base: :fun1
2 Base::fun2
3 Base::fun3

ATLLE R, @i s EERE pFun A, 4 03AT TX% b 1 =ANE R . MidX AR
BRI, AT LA SRAT &b ek int *, HUAF R RR BRIt SRS FRKHCHE T LTS B 2R
— A ERE AL T, a2 Base::funl(). WRZEHH Base::fun2()F1 Base::fun3(), H7F%E
fE&b S EHATEN WS, FHERSEEBERTT .

FEFH [f) Base X% b WAFG M E @B 7.3 frs.

&bp

viptr | Base::funl() Base::fun2() Base::fun3() NULL

num

num?2

B 7.3 Base & &3 KB
—ANREEH L /DK EREEE?

XF—EYARNE, MREAEURE, WAH KRR X T2ZEMKKE,
B 2K RECK .

% 18T AR AN A E Lo

{

NOOhsWN -

#include <iostream>
using namespace std;

class Basel

public:

Base1(int num) : num_1(num) {}
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8 virtual void foo1() {cout << "Basel::fool " << num_1 << endl;}
9 virtual void foo2() {cout << "Basel::fo02 " << num_1 << endl;}
10 virtual void foo3() {cout << "Basel::foo3 " << num_1 << endl;}
11 private:
12 int num_1;
13 1
14
15 class Base2
16 {
17 public:
18 Base2(int num) : num_2(num) {}
19 virtual void fool1() {cout << "Base2::fool " <<num 2 << endl;}
20 virtual void foo2() {cout << "Base2::fo02 " <<num 2 << endl;}
21 virtual void foo3() {cout << "Base2::fo003 " <<pum 2 << endl;}
22 private:
23 int num_2;
24},
25
26 class Base3
27 |
28 public:
29 Base3(int num) : num_3(num) {}
30 virtual void foo1() {cout << "Base3::fool " << num 3 << endl;}
31 virtual void foo2() {cout << "Base3::fo02 " << num 3 << endl;}
32 virtual void foo3() {cout << "Base3::fo0o3 " << num 3 << endl;}
33 private:
34 int num_3;
35 };
36
37 class Derivedi public Baset
38 {
39 public:
40 Derived1(int num) : Basel(num) {}
41 virtual void faal() {cout << "Derivedi::faal" << endl;} //k&Z
42 virtual void faa2() {cout << "Derivedi::faa2" << endl;}
43 };
44
45 class Derived2 : public Baset
46 {
47 public:
48 Derived2(int num) : Basel(num) {}
49 virtual void foo2() {cout << "Derived2::fo02" << endl;} /1 R&E=T Basel::foo02
50 virtual void fbb2() {cout << "Derived2::fbb2" << endl;}
51 virtual void fbb3() {cout << "Derived2::fbb3" << endl;}
52 };
53
54 class Derived3 : public Basel, public Base2, public Base3 |1 BEHK, EE=E
55 {
56 public:
57 Derived3(int num_1, int num_2, int num_3)
58 Basel(num_1), Base2(num_2), Base3(num 3) {}
59 virtual void fcc1() {cout << "Derived3::fcci1" << endl;}
60 virtual void fcc2() {cout << "Derived3::fcc2" << endl;}
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61 };

62

63 class Derived4 : public Basel, public Base2, public Base3 || BEYK, BAE

64 {

65 public:

66 Derived4(int num_1, int num_ 2, int num_3) :

67 Basel(num_1), Base2(num_2), Base3(num 3) {}

68 virtual void fooil() {cout << "Derived4::fooi1" << endl;} //&Z=T Basel::fool,
69 //Base2::foo1, Base3::fool
70 virtual void fdd() {cout << "Derived4::frr" << endl;}

71 };

XA U] T 4 T4k LR 1 BR HOK

1.

Ak (ToM PR )

Derived] Z54k7K H Basel 2%, Derived! [ERER WK 7.4 Fix.

Derived] 284 %A 555 55K Basel (FRR%, KU AL R 2L faal OF faa2 ()4 1K
RESINE] T /R BRI KR

2. Rk (FAEREEE)

Derived2 254k 7k H Basel 28, J#%f Basel 259 [ bR L foo2()it4T T & i - Derived2 [{]
JERREER M 7.5 Fios.

Derived2 7 i | 2% Basel f¥) faal(), KubILE %R+ Derived2:foo2() & #t T
Basel::fo02()—Jil, fbb2()F fob3OMM KA INF T M s HR IR 2 .

vipkr = Basel::fool()
Derived2::foo2()
viptr 7| Basel::fool() Base|::faa3()
Basel::foo2() Derived2::fbb2()
Basel::foo3() Derived2::fbb3()
NULL NULL
7.4 Derivedl i & % & B B 7.5 Derived2 M ¥ & B

3. ZEAMR (ILBREHEE)
Derived3 247K H Basel 5. Base2 5. Base3 2§, Derived3 [{ R EEWE 7.6 Fis.
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Viptr Basel::fool()
(Basel)

Basel::foo2()

Viptr Basel::foo3

fp Base2::fool() asel::f0030

Base2::f002()

Viptr Base2::fo03()
Base3::fool()

(Base3)

NULL

Base3::fo02()

Base3::foo3()

NULL

7.6 Derived3 & & & B

ARG B CRIEER, Derived3 A T 3 MER, XHEIKBRKITF 5 ]
BRARSOR T — B XAEHU R T R AR 10 SRR R R HR 5115 ) [R]—A> 2R 5 4
T RENS 1 I 21 SE Br i eR % il n

1 Base2 *pBase2 = new Derived3();
2  pBase2->fo02(); //¥@H Base2::f002()

i Base2 KA 484545 ] Derived3 SE61, A4 8 F K =2 Xt N Base2 FE# H ) Af 4t
&ﬁo
4. ZEAMWK (HEREES)

Derived4 284k 7 H Basel 28, Base2 K. Base3 28, JfXI Basel 25¥) fool(). Base2 Z5[f
fool(). Base3 2K fool )#fiE4T T A i Derived4 B RER WA 7.7 iR,

" LAFE W, Basel:fool(). Base2::fool()f! Base3::fool )EB#F# T Derived::fool().
XFE, BATRA LB ER NS RRMCKIRM 26, HAHFRNOT. W

1 Base1*pBasel = new Derived4();
2 pBasel->fool(); / 1 ’BFM Base1 &M EFR P H) Deriveds: : fool ()

FHEZBATFTIT IR A PR R A ST R .
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Viptr Derived4::fool()
(Basel )
Basel::foo2()
Viptr Basel::foo3
fp A Derived4::fool() asel o030
(Base2) .
ase Derived4::fdd()
Base2::f002()
NULL
Viptr ol Base2::f003()
Derived4::fool
(Base3) erv 010
NULL
Base3::fo02()
Base3::fo03()
NULL
& 7.7 Derived4 i &4 & B
1 int main()
2 {
3 Basel *pBasel = NULL;
4 Base2 *pBase2 = NULL;
5 Base3 *pBase3 = NULL;
6
7 cout << "----- —RR4k& H Basel, k@E= ---------- " << endl;
8 Derivedi di(1); //Derived1 —fg#& g Basel, k&=
9 pBasel = &di;
10 pBase1->fool(); / /34T Base1::fool();
11
12 cout << "----- —fg4¥ & H Basel, &= foo2() --------- " << endl;
13 Derived2 d2(2); / /Derived2 —f&#k & H Basel, &=T Basel::T002()
14 pBasel = &d2;
15 pBase1->f002(); //#47 Derived2: : f002();
16
17 cout << "----- ZEWK, kKBE ---------- " << endl;
18 Derived3 d3(1, 2, 3); / /Derived3 % &4 & H Basel,Base2,Base3, 8 HB=
19 pBasel = &d3;
20 pBase2 = &d3;
21 pBase3 = &d3;
22 pBaseil->fool(); /1347 Base1::fool();
23 pBase2->fo001(); / /#\1T Base2: :foo1();
24 pBase3->fool(); / /41T Base3::foo1();
25
26 cout << "------ ZEMHK, F=Tool() --------- " << endl;
27 Derived4 d4(1, 2, 3); //Derived4 ZE4KH Basel,Base2,Base3, &z fool ()
28 pBasel = &d4;
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29 pBase2 = &d4;

30 pBase3 = &d4;

31 pBasel->fool(); //#47 Derived4: :fool();
32 pBase2->foo1(); /1347 Derived4: :fool();
33 pBase3->foo1(); [ /#4T Derived4: :fool();
34 return 0;

35 }

WRRE5 R F .

1 —fR4kKH Basel, klm ----------

2 Basel::fool 1

3  —fR4kKE Basel, 2 foo2()

4 Derived2::foo2

5§ ----- EEHK, LEE ----------

6 Basel::fool 1

7 Base2::fool1 2

8 Base3::fo03 3

9  ------ ZEHK, F=fool() ---------

10 Derived4::foo1l

Derived4: :foot
Derived4::fool
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=
B &

B 45 4 ZE SR AT L AR (R AT . ERR T fb B 4 5 2 41,
EHR A 2 AR R . EADUR AR AL, T H &R iRy, e
ARG BlElE. N TR LA RN R Al . s, BB EE T SR
AEEMHAL 3T TA 2 MR B R UL, INEEEERINTERR, AT IRAF X il {8 K A
W, BERER ST R MRE . B L, TEFFBTRiR (sl 2 75 B 454 b SInm
Sk SRS T EEE MR A K, SRR SCBL T B0 A RE S50, BT LA
SRIEFRAGIE IR, R R M EL R, SRR KBRS AR, IR R K
b B

HBER IS R TP BRI, ERE AT A RE - NMERE AN A
&, HERE 8.1 fron.

Pl —> P2 —>

[ L

P3 —» NULL

8.1 FeeRAER

IR SR —FF, B MEEXMAMEsa; ARKE, MAERNERE T
RFEEH R A RS — TS s E R LT A, WM N RTEI8E. H g5tk
K 8.2 Frs.
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——*J P]

|

P2

P3

& 8.2 #hmskRARA

%] PEERIATIRAENS, A RHRERIEA G A B AT AT HRAE, SO AN LTT
AR, BT REERMAG S A NP E R 2R R B, R tiE R 2
TAETPEI . ABAREARERE X — A BEA 768 B85 4k 45 mUth ik (0 BRI, A 17 il LB AT 0K
G5 i3 bk BRI R — RS R AR ? A, X R

FEX AR, 45 R B SAEAEES, EEPARE, — DNMAHE R R4S nidtuht,

AN E RTINS pitihik . XU FER A 8.3 Fm.

NULL<- P1

Y sy Y

P2

— = —

B 8.3 M4k RAER

X i) PG R L SRR AR BER (0 R AHE, AR 8.4 Fs.

1

—

—
p3 — NULL
L~ |

P2

P3

[ " |

>
!

B 8.4 i fAREERAZA

mE 1 Gl —A RpER Ay

FE PHERORME
HIIME: ok ok ok
[f#47]

BRI RHIE X

typedef struct node
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int data; /1 FHRAE
node *next; /I F—A A
}node;
FRER I B
1 /1 eI BsER
2 node *create()
3 {
4 int i = 0; / R PEER N
5 node *head, *p, *q;
6 int x = 0;
7 head = (node *)malloc(sizeof(node)); /BT A
8
9 while(1)
10 {
1 printf("Please input the data: ");
12 scanf("%sd", &x);
13 if (x == 0) //data A 0 B34 R
14 break;
15 p = (node *)malloc(sizeof(node));
16 p->data = x;
17 if (++i == 1)
18 { | 1ERAF—IE
19 head->next = p; /1533 head BIFE
20 }
21 else
22 {
23 gq->next = p; | | EERERER
24 }
25 q = p; /IqEEREXT R
26 }
27 q->next = NULL; /1 EERMEE—MEE A NULL
28 return head;
29 }

EHEEACHES R, fEH while fEFREERM IR —NERIEHR, HAA malloc 317545
BOBERTY RN AF AP X T, R R BRI RE. BF, 48IEAN 0 NERR
AABIEETA, HERHEAR BT A H next $74 E 4 NULL.

WA 2 RSB — A SRR AN

FE. PR NB%
HILSTE: ok ok K
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[##4f]
BEER I

1/ BERERKE
2 int length(node *head)

3 {

4 int len = 0;

5 node *p;

6 p = head->next;

7 while(p != NULL) | m R
8 {

9 len++;

10 p = p->next;
11 }

12 return len;

13 }

T RERAK R S next 3559 E 0 NULL, AT LA while 7E 3 i8R AT A 17
A, B3| NULL W45 RIEH .

w3 GafR el —A R4 TED

F & B4k E 0 BRN%
HILHME: ok ok ok

[ 471

BEERIIFTED:

1 / I¥TERSpEESR

2 void print(node *head)

3 {

4 node *p;

5 int index = 0;

6 if (head->next == NULL) | 18ERAZE
7 {

8 printf("Link is empty!\n");

9 return;

10 }

11 p = head->next;

12 while(p != NULL) | 1BR R
13 {

14 printf(“The %dth node is: %d\n", ++index, p->data); | 13TEDTTE
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15 p = p->next;
16 }
17}

BURE R (T B 5 BB R B 7 AL, A while 73R 3 D7 BER BT AV AOIESTED A
THAZA, 483 NULL 45 R_ G

miE 4 e Bl — A ARER T R AR

Fb&: RHRGRNE

HISAE: dkkk

[#&471

BEER T AR

1 /| BERBEER pos LB &, IBE T migs

2 //pos M 0 FF14,0 iR[El head i

3 node *search_node(node *head, int pos)

4 |

5 node *p = head->next;

6 if (pos < 0) / /pos LB RIEM
7 {

8 printf("incorrect position to search node!\n");
9 return NULL;

10 }

11 if (pos == 0) /1% head &, iE[E head
12 {

13 return head;

14 }

15 if(p == NULL)

16 {

17 printf("Link is empty!\n"); [ 1ERAE

18 return NULL;

19 }

20

21 while(--pos)

22 {

23 if ((p = p->next) == NULL)

24 { /1B $ERIEE
25 printf("incorrect position to search node!\n");
26 break;

27 }

28 }

29 return p;
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M 5 GuFRgcil A ARER T NUAA

5 Bt R RN
HIIRE: ok ok ok
Q271D

i) LR P RN E G pos N1 RD ZJRHATI AR, KBS AMAZIEERE . A
ek, UUREER R 3 MEOL.

1 /| EBEER pos (LBEEAT A, BEIHERLIES

2 //pos M O FiEitHE ,0 RRIEANE head HREE

3 node *insert _node(node *head, int pos, int data)

4

5 node *item = NULL;

6 node *p;

7

8 item = (node *)malloc(sizeof(node));

9 item->data = data;

10 if (pos == 0) [ IHBEAERLER

11 {

12 head->next = item; //head FEZ item

13 return head;

14 }

15 p = search_node(head, pos); /1 3KBLE pos T S igE
16 if (p != NULL)

17 {

18 item->next = p->next; //item $E @R pos BRKBE— TR
19 p->next = item; / /48 item #HEANE| pos BIEE
20

21 return head;

22}

HAE 6 GafescBl— SRBER T R MER

FE: ek AR
HIIE: Kok kK
[##4r]

SRR R IBR -
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1 / /B B RET pos MIBEMITI A, IBEIEER KIS

2 //pos M1 FFEAItHE, 1 RRMIBR head BHIE—1 TR

3 node *delete node(node *head, int pos)

4 |

5 node *item = NULL;

6 node *p = head->next;

7 if (p == NULL) | 1EERAT

8 {

9 printf("link is empty!\n");

10 return NULL;

11 }

12 p = search_node(head, pos-1); / 13K E pos MY SIS
13 if (p != NULL &&% p->next != NULL)

14 {

15 item = p->next;

16 p->next = item->next;

17 delete item;

18 }

19 return head;

20 }

N2 BT A R B PR .

1 int main()

2 {

3 node *head = create(); /IR BEER
4 printf("Length: %d\n", length(head)); [/ EBEERKE
5 head = insert_node(head, 2, 5); [ 1EE2ABRZEIEANS
6 printf("insert integer 5 after 2th node: \n");

7 print(head); [ 14TED B4R
8 head = delete node(head, 2); [ IBRE 2 A
9 printf("delete the 3th node: \n");

10 print(head);

11 return 0;

12}

FEFF AT 45 2R

1 Please input the data: 1

2 Please input the data: 2

3 Please input the data: 3

4 Please input the data: 4

5 Please input the data: O

6 Length: 4

7 insert integer 5 after 2th node:

8 The 1th node is:

9 The 1th node is:

10 The 1th node is:
11 The 1th node is:
12 The 1th node is:

A OON =
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13 delete the 3th node:
14 The 1th node is: 1

15 The 2th node is: 5
16 The 3th node is: 3
17 The 4th node is: 4

A 7 B A BRRER I

Fh: PR R
HIIAE: Kk kK

[ ##4Rr ]

XN HE Y B THEARE, RN R IERE . B — AR X R
1->2->3->4->5 JHT W E G 5->4->3->2->1,

BAEGEBW TR — R, FIH B, 1A% R Y ariest
BB T —ANxE, RE¥ YIS o ZRRE k&G, FIH LA 0IRE1E )5k
2 )T .

1 node *reverse(node *head)

2 {

3 node *p, *q, *r;

4

5 if (head->next == NULL) | IERAE

6 {

7 return head;

8 }

9

10 p = head->next;

11 q = p->next; | IRTFERE2/MTA

12 p->next = NULL; [IREAANBEARYA
13

14 while(q != NULL) /185, &NTAM next R
15 {

16 r = g->next;

17 g->next = p;

18 P =4a;

19 q=r;

20 }

21 head->next = p; [ IFHRIEN N RARERT A
22 return head;




w8 SRR RDC R

& Ph R ORAE
HIINE: h ok kK

(724
KRR AN HM R %k, fRr:

iR 9 BHEHRMEDHF

267

¥ mid 45 ) 47T PR TFEER R EITE, cur 557 4857 S HMBER AT A,
BB ELFHEEN R ) cur B cur->next, X 7AW — NN AN 1ZB 50 mid ] mid->next il

77 . Frll—iEHfmaesk e i E. R T.

1
2
3
4
5
6
7
8

©

10
11
12
13
14
15
16
17
18
19
20
21

node *search(node *head)

{

int i = 0;
int j = 0;
node *current = NULL;
node *middle = NULL;

current = middle = head->next;
while(current != NULL)

if(i/2>7j)

{

jH;

middle = middle->next;
}
i++;

current = current->next;

}

return middle;

8 9 SRR IERHE

& Pk R AR
HILBAE: Ak ok ok

[##47]

ikt th e XA .
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ONOOOBA WN =

B D A DDA DADD DWW WWWOWNNNNONDNONNNDN = = & 4o oo oo
COVNDNADNLOCOODNODNARODN ORI AN N Do DI DO rDD 20 @

typedef struct node

{
int data;
node *next;
}node;

node* InsertSort(void)

{

int data = 0;

struct node *head=NULL,*New,*Cur,*Pre;

while(1)

{

}

printf("please input the data\n");

scanf ("%d", &data);
if (data == 0)
{

break;

}

/13N 0 5%

New=(struct node*)malloc(sizeof(struct node));

New->data = data;
New->next = NULL;
if (head == NULL)

{
head=New;
continue;
}
if (New->data <= head->data)
{//head ZRIHBEAT R
New->next = head;
head = New;
continue;
}
Cur = head;

while (New->data > Cur->data &&
Cur->next!=NULL)
{
Pre = Cur;
Cur = Cur->next;
}
if (Cur->data >= New->data)
{
Pre->next = New;
New->next = Cur;

else
Cur->next = New;

return head;

| 1 ¥15YB— node &

| 1 B IR AERES 28 K 75 R AR AE

[ HRBIREBARNLE

/1B EHRE
/ 13B New ¥ S5 #EANE| Pre #1 Cur Z |4

/LB EXRE
/ /3B New F5 RIEANE Cur Z /7
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HA—E 10 FINTBER R A TEA R R ]t

F & Bek R RN
HILINE: kK

[##4r]

XEA AN R AR BEPINMEE pl. p2. BHKPEER pl WFTE 2, p2 [
AIEFE . HF p2 MEF) NULL fi5 6t s sy M-SR S5 RPEHR . W RIS TREHAESE,

Ut AFAER .
AT .
1 /1 3B R EFFERIIR
2 /1 INRFHE, start ZRERFEOT A
3 bool IsLoop(node* head, node **start)
4 |
5 node* pi=head, *p2 = head;
6
7 if (head == NULL || head->next ==NULL)
8 { / /head Jj NULL %
9 return false; | 1¥ERAZERHRE false
10 }
11 do
12 {
13 p1 = p1->next; /1p1 E—%
14 p2 = p2->next->next; /1p2 EEBH
15 } while(p2 && p2->next && p1 != p2);
16
17 if(p1 == p2)
18 {
19 *start = p1; //1p1 ARRFET R
20 return true;
21 }
22 else
23 return false;
24 }
25
26
27 int main()
28 {
29 bool bLoop = false;
30 node *head = create(); /12 eEER
31 node *start = head->next->next->next; [ 1EE 4 M RABRFIRAE
32 start->next = head->next; [/ EREERE 2 A
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33

34 node *loopStart = NULL;

35 bLoop = IsLoop(head, &loopStart);

36 printf("bLoop = %d\n", bLoop);

37 printf ("bLoop == loopStart ? %d\n", (loopStart == start));
38 return 0;

39 }

main() B £ X IsLoop()RREU 1 I, X AR S 31 T35 32 47 T3t s 2 M
BB TIFORIIEE 4 DG, TR 4 BT IR Y 5. B, 58 36 ATRIZE 37
AT 44T ENE A4 AT 1.

A 11 AP REERIN &I

5 BAER BRI
BIVIAE: Kk kk Kk

ST ANMER headl Al head2 &% HA 7, HIEENIEIFH—DMER, WKRAF.
AEa3 3 5k DLR G I vk .

[##47]

HENFASEIA . AW AEER headl F1 head2 AT, FrLlFA] N &3y
BIEBERK SN ICEG AR KR P aT L T .

PR .

1 node* insert _node(node *head, node *item) //head != NULL

2 {

3 node *p = head;

4 node *q = NULL; [/ 136284518 p ZBTHO TS &
5

6 while(p->data < item->data && p != NULL)

7 {

8 q = p;

9 p = p->next;

10 }

11 if (p == head) [ HBANBR LT S Z 8
12 {

13 item->next = p;

14 return item;

15 }

16 //HEANEIq 5 p Zid




miRE 11 HFEERMEH 271

17 g->next = item;
18 item->next = p;
19 return head;
20 }

21

22 /* BOAFERHETEF */
23 node* merge(node* headl, node* head2)

24 {
25 node* head; | 1B FEHSIES

26 node *p;

27 node *nextP; /13E@ p 2/

28

29 if ( head1 == NULL ) [B—MERAZNFR, BEERS—/ER
30 {

31 return head2;

32 }

33 else if ( head2 == NULL )

34 {

35 return headi;

36 }

37

38 /] BAEREAIAS

39 if(length(head1) >= length(head2)) | HEREEREER

40 { | XTI R E D L
41 head = headi;

42 p = head2;

43 }

44 else

45 {

46 head = head2;

47 p = headt;

48 }

49

50 while(p != NULL)

51 {

52 nextP = p->next; [ 1RFPp I T—HR

53 head = insert_node(head, p); / 11B p BN BirtEER P

54 p = nextP; [ HEERBERANT -
55 }

56

57 return head;

58 }

X insert_node() PR EUEA FF AT A, FERESHTEHEE P KR EA X, XE ek
ANIZHUE node* KR . SRJGTE mergeOREF (ARUESEE 52~55 17) M EERF TG
WA AR KRS

B ok HiEA ). thinfs PR .
BEE 1. 1->3->5
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%Z:E 2: 2->4->6
BRI R R .

(1) PR 1| AR 2 SR — DT i . T 1<2, DRI S RBEaR 1Y i di )
R 1 PHEE AR BB 1 BTAERI T AR

(2) XFRMIBER 1 (3->5) MEER 2 FIRAMIASRE, HRBE 245 REER S — A1 5,
B2 5 3 bR 3 2. BHIN&IF)E MRS R0 152, '

PR RMEREREL (2), wtid ), ERIPNEER KT SR 2 45 R eER b

1 node * MergeRecursive(node *headi, node *head2)

2

3 node *head = NULL;

4

5 if (head1 == NULL)

6 {

7 return head2;

8 }

9 if (head2 == NUL)

10 {

11 return headi;

12 }

13

14 if ( headi1->data < head2->data )

15 {

16 head = head1 ;

17 head->next = MergeRecursive (headl->next,head2);
18 }

19 else

20 {

21 head = head2 ;

22 head->next = MergeRecursive (headl,head2->next);
23 }

24

25 return head ;

26 }

NTE =3 N7w 5 N

1 int main()

2 {

3 node *headi = create(); [/ BIBREER 1
4 node *head2 = create(); /1B EEER 2
5 //node *head = merge(headl, head2);

6 node *head = MergeRecursive(head1, head2);

7 print(head);
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8
9 return 0;
10 }

iX B8 F] merge() B8 £ F1 MergeRecursive()ER IR, 45 5% .

HRE 12 LY R

F 5 PEIREE R B
HIIE: Kokok ok

ST AL, 2, - NEN DAL ST AR —RE, S AFFE — N5 (E3#E0,
—IFIRAEE — AN IR AR ERE M, WD ATFERILINRE 77 M B 1 PR
WA B MOHEIEIREL. 8 M AN, KA R R RTH M A, AABTENT £
) ERR—MATFEER MM 1 #f8, Wk v %, BEEAALBHSIA L. Kkt —A
Fre 3K H i F M o

[#24r ]

BRUGNEHEEE, MBI THEZNT - DATTRRSE, TR TR AR B
—ANE R, PAT DEAER RaER . TR B B ) A A R b A S M R R A
Xt TR AR BRI AT DL, IE R RCR B R G . h T IR g — IR IE 1 —
PMRERR DN ST EZAY, BEERAW KRG & Ll X Fira AR E
| BT 0T I 1) B8 S5 A SR — AN ST s R R BEROR R . BOKHREH A p, JEARIE BT
).

AT ERIBH I ANRISEENE, R MPFRETIAE. 24535 B4 R GR
HEANKIG FIF. BT RSN A data [HRATLL, BT LUE C— AR — 4S04 .
Wiint  quit[n];n 2 —MARHE SBR[ BUE S — N2 R KR

BB,

#include <iostream>
using namespace std;

/* GEARFIR AR */
typedef struct node
{

OO hs WON =
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9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

} node;

int data;
node *next;

node *node_create(int n);

[ 1FIEDBERER n NBEEFEFRER
node * node create(int n)

{

}

node *pRet = NULL;

{

}

if (0 1= n)

int n_idx = 1;
node *p_node = NULL;
/* #33& n 4> node */
p_node = new node[n];
if (NULL == p_node)

{

/| BRIEREFEXRN, R[E NULL

return NULL;

memset (p_node, 0, n * sizeof(node)); //#EHATE
}
pRet = p_node;
while (n_idx < n) | 1 HMITE TR EER
{ [ AR RN SR, A1 8 n
p_node->data = n_idx;
p_node->next = p_node + 1;
p_node = p_node->next;
n_idx++;
}
p_node->data = n;
p_node->next = pRet;

return pRet;

int main()

{

node *pList = NULL;
node *pIter = NULL;;
int n = 20;

int m = 6;

[* MR EERER */
pList = node create(n);

/* Josephus fEIREREY */
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59 pIter = pList;

60 m %= n;

61 while (pIter != pIter->next)

62 {

63 int 1 = 1;

64

65 /* BREIE m-1 NA5E */

66 for (; 1 <m - 1; i++)

67 {

68 pIter = pIter->next;
69 }

70

71 /* HitHE m A RME */

72 printf("sd ", pIter->next->data);
73

74 /* MNERPMPRE m MR */
75 pIter->next = pIter->next->next;
76 pIter = pIter->next;

77 }

78 printf("%d\n", pIter->data);

79

80 /* BRERIEMZEE */

81 delete []pList;

82 return 0;

83 }

w13 ZaRESe Il — A U RER A o

5 WE)HE kR Rk
B IR E: ok kK

[ &4

R[] 5 22 PR 78 LA o

1 typedef struct DbNode

2 {

3 int data; /175 AR

4 DbNode *left; /1 RIS R iEEH
5 DbNode *right; | | EHT RIEE
6 } DbNode;

(1) @ EER: BTE, KEEXT 3R
CreateNode(VHRHE Edi K AR — 17, R EEHT A AT .
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CreateList() & BUARYE — N S BIE G @R MR LK, RPIFRLTT &,
AppendNode ()BREUSER BB 1T 58 GLAFIAR CreateNode()AE AT /1), IR[FIFR

KT R
1 /I RBERIRCZ IR S
2 DbNode *CreateNode(int data)
3 {
4 DbNode *pnode = (DbNode *)malloc(sizeof (DbNode));
5 pnode->data = data;
6 pnode->left = pnode->right = pnode; /| BV R A
7 / i EATIRFN R IR SHERIE B B 5
8 return pnode;
9 1}
10
11 //t@ER
12 DbNode *CreateList(int head) [ | BEBHFRLT BB
13 { [ | RFTHRTEAFEREEX BB R
14 DbNode *pnode = (DbNode *)malloc(sizeof (DbNode));
15 pnode->data = head;
16 pnode->left = pnode->right = pnode;
17
18 return pnode;
19 }
20
21 //HEAFTR,RRERERAN; BERLTS
22 DbNode *AppendNode (DbNode *head, int data) /1881 RERNFLTA,
23 { /1B 2 REBANT A, HEIE K data
24 DbNode *node = CreateNode(data); /1 BIBEER A data BIFTH A
25 DbNode *p = head, *q;
26
27 while(p != NULL)
28 {
29 q =p;
30 p = p->right;
31 }
32 g->right = node;
33 node->left = q;
34
35 return head;
36 }

BATAT LAAE A ) CreateList()f1 AppendNode()R A pl— MR . FH& —MNEdEAE
B 0 F 9 &4 10 MY SRR EER .

1
2
3
4
5
6

DbNode *head = CreateList(0); /1R RS, REBERH O

for (int i = 1; i < 10; i++)
{
head = AppendNode (head, i); [I®RMO N, BIEAM1E9

}
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HAE 14 GafescBl— AR EER A MHS

&k R4 R A RA

HIIMF: Kok ok ok

[ #7471

AT BRI AR KK, 758 right #8587 T, EFIE NULL K1k,

1 | 1 REREERR K E

2  int GetLength(DbNode *head) | 1B AERNFLT A
3

4 int count = 1;

5 DbNode *pnode = NULL;

6

7 if (head == NULL) //head 4 NULL RRiERE
8 {

9 return 0;

10 }

11 pnode = head->right;

12 while (pnode != NULL)

13 {

14 pnode = pnode->right; /€M right E$HBH
15 count++;

16 }

17

18 return count;

19 }

HAE 15 GaFEsc Bl — AN W R SRS TH

FE: AR

HIIME: dkkk

[#&471

WA T, A right $eEHEEATE T .

1 [ I¥TENEEANGER
2  void PrintList(DbNode *head) |1 BEAERNRLT A
3 {
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DbNode *pnode = NULL;

if (head == NULL) //head A NULL RTERE
{

return;
}
pnode= head;
while (pnode != NULL)
{
printf("%d ", pnode->data);
pnode = pnode->right; / /€ right #E$HEH
}
printf("\n");

WA 16 Gk eIl — AN W 19 i AL 4R

# 5.

I 15) 4k & 04 21k

HIHE: Kok ok k

(#2471

i right $55t8 )7, HERBIHAEA data K79 5. WERIKRBNN AL, RE A, LR

[7] NULL.

[1ERT R, RIHUERF R RET a8s, FURE NULL
DbNode *FindNode(DbNode *head, int data) /1881 RERMRELTR

[ 18¥ 2 REERMT R, HEHEN data
DbNode *pnode = head;

if (head == NULL) | 1R AZEHEE NULL
{
return NULL;

}

[* RPN BB EREERKRE, BH while fEFR*/
while (pnode->right != NULL && pnode->data != data)
{
pnode = pnode->right; /1R right $£$HBH

}

/& ERBEIE A data M54, IRE NULL
if (pnode->right == NULL)
{

return NULL;

}
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22
23

24

}

return pnode;

M8 17 Gafesc Bl — AN BE 15 AR A

A

N .

6] 4k & 6 A

BILATE: Jokok ok

[##4r]

TR p JEFA— D1 .

K RPN OL: —FRAEAELE T, 5 MEBALLELRR. P
OUA AN s 38 AN A R ) B 5 4 p F S5 4T R AR IR B B A 1 A

1 //7E node TimZ RIBEAF TR

2 void InsertNode(DbNode *node, int data)

3

4 DbNode *newnode = CreateNode(data);

5 DbNode *p = NULL;

6

7 if (node == NULL) / /node 4 NULL F}iR[E NULL
8 {

9 return NULL;

10 }

11 if (node->right == NULL) //node ARFE—1TTA
12 {

13 node->right = newnode;

14 newnode->left = node;

15 }

16 else

17 { / /node A 8T =
18 newnode->right = node->right; / /newnode [ % &
19 node->right->left = newnode;

20 node->right = newnode; / /newnode [6) & EE
21 newnode->left = node;

22 }

23 }

A 18 St sl — AN 32 15 s MHIBR

# & sk R AR
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HIIAE: Kok ok *k
[##47]
XA 3 FMERETEOL: BRI A BHRR o a5 R LR MR R Y 5L

"N ) DeleteNode()MEx ¥4 4 data #9755 £, IR BT mlo WERAFAET AL, WA
PR, R NULL. WERMIER G 8ERA S, tik[E] NULL.

1 /IR RIEEFHNT R, BEFRLT A, MEREK, EENLL (CREHNRERFFEZTR)
2 DbNode *DeleteNode(DbNode *head, int data) 11881 RERNETLTA
3 { /188 2 REBANT A, HEIEHN data
4 DbNode *ptmp = NULL;

5

6 DbNode *pnode = FindNode (head, data); /1 ERT AR

7 if (NULL == pnode) /| S RAFE, BB NULL
8 {

9 return NULL;

10 }

11 else if (pnode->left == NULL) / /node HE—NHim

12 {

13 head = pnode->right;

14 if (head != NULL) | 1ERTAE

15 {

16 head->left = NULL;

17 }

18 }

19 else if (pnode->right == NULL) //node AZE—TH A
20 {

21 pnode->left->right = NULL;

22 }

23 else //node A EMT &

24 {

25 pnode->left->right = pnode->right;

26 pnode->right->left = pnode->left;

27 }

28

29 free(pnode); [ 1B EHMBRRY T S8
30 return head;

31}

H R 19 BRI IE A s R R A £ 1
x5 WE BT & 6B
HIIAE: ok ok
[#&47]
AT .
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N OA N =

©

51

#include <stdio.h>
#include <stdlib.h>

typedef struct DbNode

{
int data;
DbNode *left;
DbNode *right;

} DbNode;

[ RIBEEREIZ T R

DbNode *CreateNode(int data)

{
DbNode *pnode =
pnode->data = data;
pnode->left = pnode;
pnode->right = pnode;
return pnode;

}

[BAFT R, BRERREA; BEXRLTAR

DbNode *AppendNode (DbNode *head, int data)

{
DbNode *node = CreateNode(data);
DbNode *p = NULL;
DbNode *q = NULL;
if (head == NULL)
{
return NULL;
}
g = p = head->right;
while(p != head)
{
q=p;
p = p->right;
}
g->right = node;
node->left = q;
node->right = head;
head->left = node;
return head;
}
[ 13TENEEAN R
void PrintList(DbNode *head)
{

DbNode *pnode = NULL;

/175 2 ER
/ | BT R A
/1 BT R

(DbNode *)malloc(sizeof(DbNode));

/1 CIRHYS AR
[ ERATRANE IR SRR M A 5

/1881 RERNRLTR
/1882 REFBANT AR, HEIE A data
/1 BIBEEEH data BIFT A

/1 5ERBR—M T REE

[ 15XTiREE, BARK

| | BEAEROFRLT A
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52

53 if (head == NULL) //head J NULL RRiERS
54 {

55 return;

56 }

57 printf("%d ", head->data);

58 pnode= head->right;

59 while (pnode != head)

60 {

61 printf("%d ", pnode->data);

62 pnode = pnode->right; //1{ER right $84HRBH

63 }

64 printf("\n");

65 }

66

67 [/HEA—NEFER MNBIXHTD , BEFRS

68 DbNode *InsertNode(DbNode *head, int data)

69 {

70 DbNode *p = NULL, *q = NULL;

71 DbNode *node = NULL;

72

73 node = CreateNode(data); |1 REEET R

74 if (head == NULL) /1 Z=8ER, BREIFET &

75 {

76 head = node;

77 return node;

78 }

79

80 if (head->data > data) / /data NFFRKEEE, BABIFRLZHE
81 { [ IBFES SEARS

82 head->left->right = node; /1 K5 R k5 $HE @ node
83 node->left = head->left; / /node BIBIRIESHEEERT &
84 node->right = head; / /node BIfR4k$E %4518 head
85 head->left = node; / /head RYRTIRIE$HE R node
86 return node;

87 }

88

89 p = head->right;

90 while(p->data <= data && p != head)

91 {

92 p = p->right;

93 }

94

95 p = p->left;

96 q = p->right;

97

98 // 3B node A p F1q Z (8

99 p->right = node;

100 node->left = p;

101 node->right = q;

102 g->left = node;

103
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104 return head;

105 }

106

107 int main()

108 {

109 DbNode *head = CreateNode(1); /1B RKTR, HBEER A
110 AppendNode (head, 3); /&M R 3. 6. 8
111 AppendNode (head, 6);

112 AppendNode (head, 8);

113 PrintList(head);

114 head = InsertNode(head, 0); //3ENO, (UBEFL
115 PrintList (head);

116 head = InsertNode(head, 4); [/HEAN 4, (LB#ESE
117 PrintList(head);

118 head = InsertNode(head, 10); /A0, LBEXE
119 PrintList(head);

120

121 return 0;

122 }

T AR A BR E) AT B A

CreateNode()MRHE £ G 15 £, BFE LT AU —1T Al BUESLAT AT, left A0 right
FREF TR M) A B R TE R

AppendNode(fEABT T ml, SRERBHA. RBEIFRLT K.
PrintList()4T ENEANEER, TR TR EER, K& [P %) head 15 piif S5 5RATEN .

InsertNode( ¥4 1l A —NTHPIIBER, RFIFKTT . XBRMALLE D AR LMIER
SRR O GRSk, R P FEEHRB T A, R A 2 ORISR A

main()BREE . T — AN FHPHER, FHXTERIAR RS BT T mAERE.
PATE R T

- - - W
WwWwwo
S b O @
oo ®

A OWN =
o OO =
®

-

o

AR 20 BRI EA s A AH IR S5 A

#"5“: u@%%%iéﬁ&ﬁ
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HIHAE: Kk k

BN AIEAER A, B, FIEIHLIRE 554 pHeadA, pHeadB. iE5 Nk,
B PIBELR  data {ELAH R 6717 SO BR

(#2471

AT LUK FER AR -

(D 8 A PEHNE B AR MEIE T sk, AR DR, Fl
BERA: 1234264

R B: 102034210

WK C:234

(2) WPiEER C, MR AR B BT m. R A SHBAFEMHEHT R (AFHD 4,
H B & HIEIET A (B4, WA PEIEAHGH T B MER .

RAE A _EHT, AT T AR R %
(1) GetLink()p&i %, LIS ARMSAITF .

1 //GetLink ()i#id headA $$3%F1 headB #RPHEMBES &, BS2— I FOER

2 DbNode *GetLink(DbNode *headA, DbNode *headB)

3 {

4 int i = 0;

5 DbNode *newHead = NULL; /BEFEEER

6 DbNode *pnodeA = headA; / /38 F headA

7 DbNode *pnodeB = headB; / |38 headB

8 DbNode *pnode = NULL; / /#&F newhead

9

10 do

11 {

12 DbNode *node = NULL; | BTFEEFNERPREBCEZFETANE
13 pnodeB = headB;

14

15 if ((node = FindNode(newHead, pnodeA->data)) != NULL)

16 {

17 /1% newHead FER AR SEIE, WAEFRETSNLLE, #ITTXBH
18 pnodeA = pnodeA->right;

19 continue;

20 }

21 do

22 {

23 if (pnodeA->data == pnodeB->data) /3B A5 B hEENEIESS

24 {
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25 dFy,

26 if (1 == 1) || B—REKTIR
27 {

28 newHead = CreateNode(pnodeA->data);
29 }

30 else [IRRE—R, FMTE
31 {

32 AppendNode (newHead, pnodeA->data);
33 }

34 break;

35 }

36 pnodeB = pnodeB->right; /| 3t¥ER B #ITIRA
37 } while(pnodeB != headB);

38 pnodeA = pnodeA->right; /| 34K A HITIRR
39 } while(pnodeA != headA);

40

41 return newHead;

42}

GetLink()#t A 1 B [P ANEER LT S FREHMEN, IRPl—ANEER KT S 4REr. XBEAF
LA FHER .

HTEES A M B, FLFHEEMEH TIRERTER. SN2 EXHR A SEITEIK, A2
RXTHER B BHATEII .

HHRE) AL B MAHFIEIES, TR @R A8 (] CreateNode BR%0) HHfiA
T A& DL (AppendNode BRED AN[H], PEIARISEE 25~33 4THEAT T X 504

HTFRERKNHLE, S5 15~20 17 E SEHINT A SFTT S REIER T CEeEla MR
., WERCEAAE, WABAT B &7, 4REEHHAT A 8RN

(2) DeleteNode eR %, HIFAIEWI T,

1 [ B EERPEABRIELE T value TS

2 DbNode *DeleteNode(DbNode *pHeader, int Value)

3 {

4 DbNode *pNode = NULL;

5 DbNode *pNodeRight = NULL;

6 int bRet = 0;

7

8 if (pHeader == NULL)

9 return NULL;

10 while (pHeader->data == Value) /13T RBEER A value , B
11 {

12 pNode = pHeader->right;

13 if (pHeader == pHeader->right) [ 1 ERART—NxE

14 {

15 free(pHeader) ; /BRI R, teRTEER MBS, iB[E NULL
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16 return NULL;

17 }

18 [ 1ERTFHHET R, BERLHANE. EBITHAEE

19 pHeader->left->right = pHeader->right;

20 pHeader->right->left = pHeader->left;

21 free (pHeader) ; | | BT RAE

22 pHeader = pNode; [ 1BRELH RTINS LMK R
23 }

24

25 pNode = pHeader->right; | 1 EMBRBARRLT R

26 while(pNode != pHeader) /1BHER, BEFER LTS
27 {

28 pNodeRight = pNode->right; [ HRETF—M R

29 if (pNode->data == Value) /1 BRIEERE value, BRI TS A&
30 {

31 /BT ENERNELE. AFENTHSHEE

32 pNode->left->right = pNodeRight;

33 pNodeRight->left = pNode->left;

34 free(pNode) ;

35 }

36 pNode = pNodeRight; /1IEET—N R

37 }

38

39 return pHeader;

40 }

DeleteNode()f& A\ (K1 Z 5 FELE LT sl 9485 LA TR BEMIBR A 18, 3[R BR f5 i sk
WRAEE . A NHJLAFRERY .

Q  SMBRATT SUOR KT AR, N FEFEHRAEN, RS RAE KA,
DL R A BRI (93679 B 55 T Value {H. ARASSE 13~17 17X 58 —FE AT T
i, RIS 10 17H) while 2 H T3 —MERMEE. 55, KTRAT—
N5 (pHeader &4E T2840) &

O HBBRATT AR LT f, T B BEAT IR, R EIE N Value 9715 ROOFBIBERZ,
IEEIE LI REF=NEE PSS F=¢ 7

(3) DeleteEqual ()efi %, ILYERAMELIT .

/ /DeleteEqual MiBk ppHeadA 5 ppHeadB A iERFTE S HERIEH T &
/ 13¥ ppHeadA #0 ppHeadB 435Il A 83k A #niEk B L5 R igstavtbht
void DeleteEqual(DbNode **ppHeadA, DbNode **ppHeadB)

{

DbNode *pHeadA = *ppHeadA, *pHeadB = *ppHeadB;
DbNode *head = NULL;

if (ppHeadA == NULL || ppHeadB == NULL) / I ppHeadA =% ppHeadB F"&3%
{

- ©OOONOOG A WN =

o

return;
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11

12 :}Lf (pHeadA == NULL || pHeadB == NULL) [ERAELBEHE—NAZE

13 {

14 return;

15 }

16

17 head = GetLink(pHeadA, pHeadB); /1348 A #n B BRI EUEE TS T A A O R
18 while(head != NULL)

19 {

20 pHeadA = DeleteNode(pHeadA, head->data); / /#B& A FREFE head BIEIERT &
21 pHeadB = DeleteNode (pHeadB, head->data); /1B A FREFE head BOBERT A
22 head = DeleteNode(head, head->data); / /#B& head HEifi&a

23 }

24

25 *ppHeadA = pHeadA; / /B [E ppHeadA

26 *ppHeadB = pHeadB; / /iR [E] ppHeadB

27 }

DeleteEqual() #2 £ 2% 1 18 FH R 8, B BB AW ANS AR, AR5 W F a0 i
GetLink()f3 285K A FEER B AH R EHE Fri lorfopreE R (RRASEE 17 47), BJa A AT
() DeleteNode()fEFA M bR & AN EER 145 s (RS2 18~23 1T7).

E%: @ T DeleteEqual() &4 A THMMREEE AFe B &Y kT .5, ATRAIKEAEDE
A F= B 6k &, BECIMEF 1846k RE 546951 A (CHFT4T). X EMEAHZ
B4tegsbat, PIAERGE (KAFE 25. 26 1T) RAMK LT 464t

HAE 21 afescBIBABIRIABA . HIBA. MIHG. $TER

F 5 AT 64 &R RKIRAE
FIHAE: * Kk Kk
[ &4 )

BAZ By SR AT s FH B R AN LA, A B BRATAE ) s B R R SR BA %) o IR BRAT IR 3 —
ANk 8.5 FrangifIBA %1 o

MRS LS, AT DU R G548 7R 52 CBAFARIBA S B9 5

1 typedef struct _Node

2

3 int data;

4 struct Node *next; //iEmEERT—/ES
5 } node;
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6

7 typedef struct _Queue

8 {

9 node *front; /1BAk
10 node *rear; /IBAR
11} MyQueue;

Pl ’I P2 > p3 % NULI
L

front rear

B 8.5 4&FIIAT]
H, node FasBASH IR RIITE, MyQueue F7sfAF .
FEREAT A B ER M GIEZ AT, BATE EEE DM, AT,

1 | #3935 = BBAFY

2 MyQueue *CreateMyQueue()

3

4 MyQueue *q = (MyQueue *)malloc(sizeof (MyQueue));
5 q->front = NULL; [ 1BPAE RS ES

6 q->rear = NULL; / /1BBARIEST B

7 return q;

8

}

CreateMyQueue K%+, 4 front F1 rear $54H#0 & 4 NULL.

AT S R A

1. ABA

1 [IABA, MBAR—IRIBEATIR

2 MyQueue *enqueue(MyQueue *q, int data)

3 {

4 node *newP = NULL;

5 newP = (node *)malloc(sizeof(node)); /I FEBR
6 newP->data = data; /1 EHT5 AR
7 newP->next = NULL;

8 if (g->rear == NULL)

9 {

10 [ 1EBERIIAZ, MFHHRERAEXRME

11 q->front = g->rear = newP;

12 }
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13 else

14 {

15 [1ERFITAZ, NFTHRBEIRE, PARIESHEEH TR

16 gq->rear->next = newP;

17 q->rear = newP;

18 }

19 return q;

20 }

P BABFHF AT ST, A BAERAE AR — St THA K, enqueue BREI BTN T .
Q RS 5~71T, WAL data Fre— IR

Q ARRS3E 8~12 1T, WIRBAFIAZ, EHEK T AN Y, RNHEIENRR. F
B BRI AUCERAE rear £, [t 7FZEXT BASIE) front FEEHHATIRIE.

O fCRESE 13~18 17, WRBAFIARZE, LRV OERBINR, IR EENFTK
PAR, BEi RFGZEXT front F8ETBEATHRAE

2. HBA

1 /1 HBA, MBAK—IRMERT R

2 MyQueue *dequeue(MyQueue *q)

3 A

4 node *pnode = NULL;

5 pnode = g->front; / 1#8EBAk
6 if (pnode == NULL) [ I1BAF) Az
7 {

8 printf("Empty queue!\n");

9 }

10 else

11 {

12 q->front = g->front->next; 1 13k
13 if (g->front == NULL) | SMBREPATIAZER, *f rear BE
14 {

16 q->rear = NULL;

16 }

17 free(pnode); / 1 B R BA K15 28
18 }

19 return q;

20 }

HAS ABNKIRAEAR R, ERAENE —MmBtfT BRI, dequeue EREUM LA TF .

Q fQCRS3E 547, 454t pnode #5 [ BASKTT A3, st 2 R ZEMIBR A0 FR 419 2.

O fRRSEE 6~9 1T, WIRBAFIHZ, TE! “Empty queue” ¥ EIFIR[H .

Q AU 12~18 1T, HEBAKT AR, REMBRER N LT A MR E K
BAZIK %, WAL rear fa4HE 2.
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XA R R WL, dequeue BRI UM BR T AR RIREIR T W L AAE . SR AT BRI BR )
R, TSRS N A7 O ELR [R1HT A

3. MHc

1 / 1 BABI BG4

2 int GetLength(MyQueue *q)

3 {

4 int nlen = 0;

5 node *pnode = q->front; / 148 BAk
6 if (pnode != NULL) [ IBABIFR A=
7 {

8 nlen = 1;

9 }

10 while(pnode != g->rear) / 1#BFBAFY
11 {

12 pnode = pnode->next;

13 nlen++; | 1EFR—R, nlen i$HE 1
14 }

15 return nlen;

16 }

GetLength pREU SR 88, NGBl — RBAFI I st nl kTS . R — %
BER, RIS 10179, TSRS pnode = g->rear, 1AM %5 NULL 4t
(pnode !=NULL). X /&K 4 BA A 7] fefs 7 A & — DNEER AR T 55,

4. $TER

1 / | BABRIFTED

2 void PrintMyQueue (MyQueue *q)

3

4 node *pnode = q->front;

5 if (pnode == NULL) /I1BAFIAZE

6 {

7 printf ("Empty Queue!\n");

8 return;

9 }

10 printf("data: ");

11 while(pnode != g->rear) / 1#BFBATY

12 {

13 printf("sd ", pnode->data); [ I¥TEDFS R 84
14 pnode = pnode->next;

15 }

16 printf("%d ", pnode->data); | 1¥TEDBAR ¥ A 8B

17}

PrintMyQueue BAE(ISCILHIRMEI#. 5 GetLength ER¥—FE, #WFHIHEAT — U F7 B\
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B R A, T HAEERGSE R 42 pnode = q->rear, BJ5FT ENBARE T A EHE (UL R
16 7).

AR b T R S T A

1 int main()

2 {

3 int nlen = 0;

4 MyQueue *hp = CreateMyQueue(); / 1323LPAFI

5 enqueue(hp, 1); //ABA 1 2 3 4

6 enqueue (hp, 2);

7 enqueue (hp, 3);

8 enqueue(hp, 4);

9 nlen = GetLength(hp); | 13RBAIHCE

10 printf("nlen = %d\n", nlen);

11 PrintMyQueue (hp); / |¥TEDPATI#03R

12 dequeue (hp) ; /| HAFR

13 dequeue (hp);

14 nlen = GetLength(hp); | 1’ BRIKIBATIHCE
15 printf("\nnlen = %d\n", nlen);

16 PrintMyQueue (hp); | 1 BRFTENBAS &R
17 return 0;

18 }

PATE R T,

1 nlen = 4

2 data: 1 2 3 4
3 nlen = 2

4 data: 3 4

HAE 22 PASTRIBA T 20X 53

F & AFI Ak ey X A

HIIAE: ok ok kk

(#2471

A1) 5 R I FIAN [R] B 45k . B4 1A DA R Xl

(1) BAEHZRRAA . BAFIAIIEAFRAANBR,  BABU I BRAR 4 H A o B P48 AR byt
£, ARAIMIBRFR A H k.
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(2) AR AR . BABIREBVRBABN, BASKHBA, RIPYLAR A #4E . oAk Kt
HANH AR R AEARTIHEAT 1K), T AR B AT A

(3) BAERTEAR . BRI (FIFO), BIBAF RIE SUR K 56 32 56 H FR S5
BEATH) o BRI AR D 2 IMABARE CRBEF a4 D, 8 0 IF I A 52 B BA B 3k B
(RAVFHRBRE). MAk N FEESEH (LIFO), B RMER (HAR) M8 2 YaTtkd “ &
B ok, BEJafA (R MIITE, ST A K BIRAEAR R, ER &)
A M B3 o

HAE 23 TEE—BASIHIERIE H

F & PR AR 6418 0
BIITE: Sk ok kk
— MR 1, 2, 3, 4, 5, 6 HIkk, KIKEEA—ABNFI, R, P RAA?

[##47]

HE—MF AL, 2, 3, 4, 5, 6 Mk, HEBRIRKNFZ 1, 2, 3, 4, 5, 6.
AR IS K, | BT BSEHRR, FrUABRARRIE; 6 B Jaitek, Kt 6 A7 AT,

WIGHEN BB PN RBEAEAR T AT AR BRAE, b2, 6 Bskthak, 1 BJE
to Bk, BASIRIABAGF (Lt 2ARm HeRIF) K6, 5, 4, 3, 2, 1.

G . PAFEAS FIFO (JeikseH) gk, BRI BABRE 5 N BB F4H R, B
6, 5, 4, 3, 2, 1. 6 Botitek, 1 Bjaittk. B, Mm 6 M7 FHE, 14T,

[EX]
BIGHKIARIR A 6, 5, 4, 3, 2, 1.

WA 24 PR —IASIRIERR X 5]

# 5 AT Ak 6d X 5
FIINE: Kk kK
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Which one is correct according to Stack and Queue?

A. Stack is FILO, while Queue is FIFO

B. Stack is FIFO, while Queue is FILO

C. Both Stack and Queue are FILO

D. Both Stack and Queue are FIFO

[###7 1

A B SR, HRESEEE ] (FILO), MBAFZSEHEEH (FIFO).
[&Ex]

A

A 25 fi HIBA SIS Ak

&5 AT 18R A BAR 8 S L
HIIAE: ok kK
SRR SCIL R stack, FFARHEIXAS stack 5E% queue A

1 class MyStack

2 {

3 void push(data);
4 void pop(&data);
5 bool isEmpty();
6 1}

[##4r]

ESEULHIXAS stack (ISEBL. AR, FRATFESCTUARM 3 MR AERAE, BIEEtk. Hitkld
KAz Ty L, X E A P R A5 A SR O BLAE A R T 2ok e SRR B A A
R R R B e S, YRS T

1 class MyData

2 {

3 public:

4 MyData() : data(0), next(NULL) {} | 1 BRINA IS R AL

5 MyData(int value) : data(value), next(NULL) {} [ 175 S E R 38 BF H
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6 int data; /| $E e

7 MyData *next; [ F—1Ta
8 }s

9

10 class MyStack

11 {

12 public:

13 MyStack() : top(NULL) {} | 1 BRIAM T R
14 void push(MyData data); | 1%

15 void pop(MyData *pData); /¥

16 bool ISEmpty(); /I REBEAZR
17 MyData *top; / 1#&T0

18 };

X H MyData & X T B8R AL ﬁ“f]_data FERTT A BRI, next F8 R F —AN .
MyStack FRtEIE X, HH private B 52 top Konkk T, T AR EBERAEARE, FibixH
B ALK T4 . 7F MyStack [FIERIAMIE R EH, HEARTTFEE top B, RoNIm iR
Ko

VPR Rk . itk LA A = AR SE IR .

1 / 13

2 void MyStack::push(MyData data)

3 {

4 MyData *pData = NULL;

5 pData = new MyData(data.data); /1 ERFTA

6 pData->next = top; /1 5RFRIRINT R AEE
7 top = pData; [ I BERBRAFMART R
8 }

9

10 //4i#%, BEEEEHAAE

11 void MyStack::pop(MyData *data)

12 {

13 if (IsEmpty()) /1 REAE, NEEEERE
14 {

15 return;

16 }

17 data->data = top->data; /1t S EIRE

18 MyData *p = top; [ 1 EERHRFRRTRT R

19 top = top->next; /1 BFER, EET—PMHR
20 delete p; | 1 BB SR
21}

22

23 //¥IHBRREATHE

24 bool MyStack::IsEmpty()

25 {

26 return (top == NULL); /135 top A=, WEE 1, FUEE 0
27 }
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MyStack::push R R ERAE, € 92br Ll R7E PEER M MMEAT AR, JFA
top — ELFR [ 3X > B EER ) B
MyStack::pop BREFR HERERAE, & SPr Ll R AE SBER K AT IR RAE, JF HL
top — FLAR XA RFER M EE . S34h, EEIEMER T R B RAF 2 data ZH0H (ARRSEH

1747

MyStack::IsEmpty eR#CAEH B 5. 297254, top F8%5H8 NULL: 1M 44k -P 459 s,
top 4571k, Pl A EH] top 5 NULL #E4T LRI AT .

TPRY % (R A T

1 int main()

2 {

3  MyData data(0); [ I EX =T
4  MyStack s; | | EX— NG
5  s.push(MyData(1)); //i#%=%: 1, 2, 3
6 s.push(MyData(2));

7 s.push(MyData(3));

8 s.pop(&data); /1E A R
9 cout << "pop " << data.data << endl;

10 s.pop(&data); /1% 2 R
11  cout << "pop " << data.data << endl;

12 s.pop(&data); /1% 3 R %
183 cout << "pop " << data.data << endl;

14 cout << "Empty = " << s.IsEmpty() << endl; / 1¥TERH =z

15 return 0;

16 }

AT LN

1 pop 3

2 pop 2

3 pop 1

4  IsEmpty = 1

ATLAE H, AR PR 0 AR R0 AH I

(ERTHI/NTH, RAICLLIIE queve, METEATH T front A rear BHANREH 45l 45
) BASKATBA R o 3 L el 17380 H BRI, BRATASREAS A X L4545

ey {8 A stack SEHE queue g ? FRATIANIE stack A& 5EHEE H K (FILO), i queue 4%
BESEH (FIFOD. a2, stack AT 7K . 1SR BAT PR A, #AESEIR queue
HIDhRE, BT ABRATFHE A stack SEIL queue.
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R R AR

BRAP MR AR B, HEAZ . WTLUARER A BRAABRFIKIDIRE, £ B J245H A

5 B THRE »
(1) Wt B AAZ, HEMHE B KEIE.

(2) IR B A%, MMKIKHE SR A KR, WAL B &, BB K.
T, BATAT LR E] T E K MyQueue 2 X R SEHL

1 class MyQueue

2 {

3 public:

4 void enqueue(MyData data);
5 void dequeue(MyData &data);
6 bool IsEmpty();

7 private:

8 MyStack s1;

9 MyStack s2;

10 };

11

12 //ABA

13 void MyQueue::enqueue(MyData data)
14 {

15 s1.push(data);

16 }

17

18 //HPBA

19 void MyQueue::dequeue(MyData &data)
20 {

21 MyData temp(0);

22

23 if (s2.IsEmpty())

24 {

25

26 while(!s1.IsEmpty())
27 {

28 s1.pop(temp);
29 s2.push(temp);
30 }

31 }

32 if (!s2.IsEmpty())

33 {

34

35 s2.pop(data);

36 }

37 }

/I NBA
/1 HBA
11 REBEHRE

/1 AFABA
/1 BFH

/123 s1 #ITHARRE

/I BEER, BATIEHEFE

/] R s2 A%, W s1 KA TE push | s2 A

/13 s1 BTHE
/IEN s2 &

[/ HERTINR s2 FAZE, M s2 METTE
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39 //BAFIHI=
40 bool MyQueue::IsEmpty()

41 {

42 [ 1ARFBMEREAZ, WiEE 1, FUEE 0

43 return (s1.IsEmpty() && s2.IsEmpty());
44}

JIRX MyQueue (IFEFUTF -

1 int main()

2 {

3 /* R BAFI* /

4 MyData data(0); [IEX—DH R
5 MyQueue q;

6

7 q.enqueue (MyData(1));

8 q.enqueue (MyData(2));

9 q.enqueue (MyData(3));

10

11 gq.dequeue (data);

12 cout << "dequeue " << data.data << endl;
13 q.dequeue(data); .

14 cout << "dequeue " << data.data << endl;
15 q.dequeue (data);

16 cout << "dequeue " << data.data << endl;
17 cout << "IsEmpty: " << q.IsEmpty() << endl;
18

19 return 0;

20 }

AT 4 5

1 dequeue 1

2 dequeue 2

3 dequeue 3

4 IsEmpty: 1

W S5 R, A BT 5 i BB AR [R] o

w8 26 EPREl—HRE

5. A FoAk 69 X 7|
BT E: Kk kK
BAR B KK 3, ARIFEFIA 1, 2, 3, 4, 5, 6, MARTEEEHKIEEFES L.

A. 1,2, 3, 4,5, 6
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’

’ ’

BB E T —ANATHE, R AL AT I A RERERR A Ak -
FHRATRAR IR —NET .

I A: WFEH 1, 2, 3, 4, 5, 6. REAE, WMESKRE N Ed, RES LEH
B, BIO1REER, 1 AR, 2 HERR, 2 AR, dnsbEEAT L AT LLBAE X AN BT .

EIW B: WiFHR 2, 1, 3, 4, 5, 6. oAtk 1, 2, R/GEEHER, B2, 1 HEk. &
HIRHMITEMEI A #7—F, APDoREKR, RFS LR, XA DU
AT «

I C: WA 3, 4, 2, 1, 5, 6. oAk 1, 2, 3, SRGM—kB4k, B3 Hikk.
4 tkk, JFHS EAEHEL, B4, 2, 1 HER. FHEM S, 6 AR, HERF AL A
B —HE, XA AT DU IX AN o

I D: A4, 3, 2, 1, 5, 6. i, XEMEIEMUNICERL4S 3, 2, 1. WHE
P B KK R 4, 20T LLSEERIGX AN B AR 1T . SR AR B R R 3, BIJE 4 ik
1, 2, 3AAAERN. FrLGE% 4, 3, 2, 17 Hk.

(€=

D

w27 H C++SEBl—A X p

F CH3EBl— A XCHEFW, SERBIEE. AT AL, BBRTT AL, B AR

& B XA A8 SRR R RAE

HIHE: kok ok k

[#E4r]

T XH P (Binary Sort Tree) X PR — X A4 (Binary Search Tree). L& X h: —X
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HeFp ek i, B R R A — X .
(1) FEWAEFREAES, WA FR EFTA S SN TR S RE.
(2) FEWAFREAES, WA R EFTA T sURE SR TR S RME.
(3) 7o, AFRAG &R R XHFH .

R R RRR  SCHE R BT (BST #E5D, #— X HEFF I S £ 2 BST HBH —
XH

Pl 8.6 A —ANR] 5L — XCHEFF AR

/gb
oflo¥clo
o

HAERMNFEEE TR UK —XHFHE. WK, BREMRERAT
MEA e, T HSAN AR AR T XHER ARG, AREFHER
WA, AT DABATERAE T . Bt EM R BHRESmaT.

1 /1 BREEX

2 class Node

3 {

4 public:

5 int data; | 1847

6 Node *parent; /1 FY R

7 Node *left; IEFHA

8 Node *right; IABFHR

9 public:

10 Node() : data(-1), parent(NULL), left(NULL), right(NULL) { };
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11 Node(int num) : data(num), parent(NULL), left(NULL), right(NULL) { };
12}

13

14 [/ ZXHFREEX

15 class Tree

16 {

17 public:

18 Tree(int num[], int len); /148 num BUEBRIAT 1en NEEE
19 void insertNodeil(int data); JIBATAR, BERAZE
20 void insertNode(int data); [EAT A, BREAAE
21 Node *searchNode(int data); /1 ERBA

22 void deleteNode(int data); /| B TS R R EH T

23 private:

24 void insertNode(Node* current,int data); [ [BVFAEANFE

25 Node *searchNode(Node* current,int data); | BPABER A E

26 void deleteNode(Node* current); / 1BVIMBR A %

27 private:

28 Node* root; /| ZRHAFRRRY A
29 };

55 18 4T BRI R E0E ST MR int 204 G5 — XHERR R ) v

5 19~20 177 XPIFEANNT RR7EL, 403 kb AR RS 3 77 .

9 21~22 4743 5 T A ARAMMBR T s 7k, XA i A A .

FIINETR, B 24~26 174 3 A private 7. XEFR, HTFHFEMHFEE, 8% root
R AR, T2 3 AMEE A 721 R B ARG 28 20~22 AR BER — NS4 data,
RIfT, EXBRAEH —ASH data MRECRTEHHATIENEH M. eI SERERA TIX
3 /™ private XN 7%, X 3 4™ private 7k HEAF A

ROk BAR G AN TV SE TR .

1. G XHprw ik (RiEdBet )

XA DUE e A R 5, ARJEORFR R P AT RO 0 0 — SR BEAT R N B 1

1 / /4B num BB RYAET len DR

2 Tree::Tree(int num[], int len)

3 {

4 root = new Node(num[0]); / /3L root &
5 / 11BEEB Y H A BEIBA ) — X HEFER R
6 for(int i=1; i < len; i++)

7 {

8 //insertNode (num[i]);

9 insertNodel (num[i]);

10 }

11}




2. HATIRRE
M H AE - SORE (¥ 7 b e LA R 9 S AR IR M k. T RIEA R, AB G
AR LB SR RPN
insertNode1 ()it F 4138 9 7 i A YT /L, ARSI

HitEE 27 A C++IEM—P=XHFH 301

1 [ IBEANBEASHE data T =, IBBITHE

2  void Tree::insertNodel(int data) [ IBATA

3 {

4 Node *p, *par;

5 Node *newNode = new Node(data); VAL 5P

6

7 p = par = root;

8 while(p != NULL) /I BERBANEBAINBSTE

9 {

10 par = p; //REFHSR

11 if (data > p->data) /18R data X F AT A data
12 p = p->right; /I F—HBEFHE, BENHTREFHR
13 else if(data < p->data)

14 p = p->left;

15 else if (data == p->data) | | FEEBAE SRR

16 {

17 delete newNode;

18 return;

19 }

20 }

21 newNode->parent = par;

22 if (par->data > newNode->data) /I BHF B RBAEERT SNERLE
23 par->left = newNode;

24 else

25 par->right = newNode;

26 }

A T HEMP K.

(1) GBI (USSR 547D,
(2) BB RN E

WA R A O R AR, BRATBEAT A (RS 5 11~14 4T) HEAT
TAERE. MR YHPELEFHREINT S, WATFEA RRILE 15~1917) H
BHERF. fEH5)5, p I NULL, par 3518 HART A

) EHFWRBHAEARTRWERLE. 5 (2) MHF, TEXEIHF - XHH

PET -
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insertNode(){# FH JE3% 3 (0 5 FAd AT 2L, AR T private B4 insertNode(). 1%
't .

1 [ BEANBELSE data TR, BARBIPREASZE

2 void Tree::insertNode(int data)

3 {

4 if(root != NULL)

5 {

6 insertNode(root, data); [ ERBAEAN S &
7 }

8 }

9

10 //BIPEAFEZE

11  void Tree::insertNode(Node* current,int data)

12 {

13 / /3R data MFHEHAEE, WESFHRANETFHEBA
14 if(data < current->data)

15 {
16 if(current->left == NULL) /I MREBRARGFE, WBRABES S

17 {
18 current->left = new Node(data);
19 current->left->parent = current;

21 else
22 insertNode (current->left,data); //FBUXEHSHTEIRER

23 }

25 /135 data A FHETHREER, WEHTHRNEFREA

26 else if(data > current->data)

27 {

28 if (current->right == NULL) [ MREHRFFE, WEBABEHR

29 {

30 current->right = new Node(data);

31 current->right->parent = current;

32 }

33 else

34 insertNode (current->right,data); /1 BN AT SHTIEER

35 }

37 return; //data EF HETH A KRR, TEA
38 };

RAE i B private fi% 71 B Y insertNode 202K .

(D WRHETY QB IED T data, WNIZAEE KA TR BER R 2775 50K
AT R, WHEHENF TR ERAET TR FURERLETFTRIERSE, Bt
TEAEE.

(2) MR B[ JOBIEKRT data, WNGZAEE KA TR SRR 575 S8
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HAFHA, WHBRAF T REAERA T . SUIEERA TR RENSE, ikt

TR LR

FEBOX P AN IRAS (R i N B BT U, (S IR A B AR PR ] 88, 5 5 B
i Ak AT A AR ER , S AT VA R RE R S5 A A L AR R o 3% 9 N R A b gk
TR BN . HARERAE, BRI AR, JF B R @ AR EBK, WRER 5K

BT A T, EE?%’%)\%;%%’SM, XH R FH private 5.

1 [ 1B)AER T E

2 Node* Tree::searchNode(Node* current,int data)

3 {

4 /1R data NTFHETH AR, WEARREELETFH

5 if(data < current->data)

6 {

7 if (current->left == NULL) [ 1 RARFEL TR, MIKE NULL
8 return NULL;

9 return searchNode(current->left, data);
10 }

11

12 /1R data K FHETTHA¥E, WEPABRRELETFH

13 else if(data > current->data)

14 {

15 if (current->right == NULL) [ IRFHFEE TR, MWIEE NULL
16 return NULL;

17 return searchNode(current->right, data);
18 }

19

20 /| 3RB%E, WEE current

21 return current;

22 }

searchNode 120 BRI F .

(DA data /NF 247777 53 Ceurrent) [{E, H. current (K122 FHHFFAE, W 4k4E48 2 current
I8, &R [A NULL.

(2) A data KT 47777 22 Ceurrent) [KI{E, H. current (14 FHRHAELE, MI4ELE4# 2 current
HIZ 8, & WGR[F] NULL.

(3) WA data 25 T4 R/7 A (current) [F{E, WJIR[A] current.
3. MBI A

TR LR EAE IR .
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1 /1R EEE A data B AR EFH

2 void Tree::deleteNode(int data)

3 |

4 Node *current = NULL;

5

6 current = searchNode(data); /1 EERTR
7 if (current != NULL)

8 {

9 deleteNode(current); /1 BRT R REFH
10 }

1}

12

13 //MiB% current TRAREFRBFAAT A

14 void Tree::deleteNode(Node *current)

15 {

16 if (current->left != NULL) /| BR Z F#t
17 deleteNode(current->left);

18 if (current->right != NULL) / | R E T
19 deleteNode(current->right);

20

21 if (current->parent == NULL)

22 {

23 / /3R current 2R, I8 root EXE

24 delete current;

25 root = NULL;

26 return;

27 }

28

29 /148 current XFEHAMBERIEHES

30 if (current->parent->data > current->data) //current AHRXHSMEFH A
31 current->parent->left = NULL;

32 else //current } parNode WETFHA

33 current->parent->right = NULL;

34

35 /1 R =

36 delete current;

37 }

public f¥ 2 Bfi %0 deleteNode() Ml B £ 4% X data M7 S R H 7R . EEEWH T
searchNode() B R ¥ 55 T data 755 s (RIS 6 47), WIRIRETT 2, W private i 51
PR 4 deleteNode #7175 sl S HF4% .

private % 571 pR E 2 A FH 38 V3 7 VST IBR ERAE T . ERSBRINT .
(1) W current /& FRAFAE, W ISMIER current 22 F#% .
(2) R current /5 FHHAFLE, W IMIER current A7 .

(3) HJaMBR current 15 5. TSR current SEAR T A, NIFEEH root BZY, 7 MFHH
R SN R E S .
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fi i 28 (BT S ARSI LB b )

FE: Ve h kR

HIIAE: ok k

[#&47 ]

oh e 3 I VA S S, XA, AR R BAT I T A
(1) w25 W

(2) VRS A

(3) Wi FH.

o3 I 1 3 A SRR AR B R

/| RFFiBH
void Tree::InOrderTree()
{
if (root == NULL)
return;
InOrderTree(root);

}

N A WN =

©

void Tree::InOrderTree(Node* current)

10 {

11 if(current!= NULL)

12 {

13 InOrderTree(current->left); | 1BHEFH
14 cout << current->data << " *; [ 13TEDTS &4
15 InOrderTree(current->right); | 1BHEFH
16 }

17 }

T b RIS A, X B M (stack) SKRIGIAAE T 5L, TIEEWTR.
(1) SRR AR, W27 .

(2) Whse e R MBI, HRTUTRN AT A, SR AR, JFTETT .
(3) P AT

ARSI .
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1 void Tree::InOrderTreeUnRec()

2

3 stack<Node *> s;

4 Node *p = root;

5 while(p != NULL || !s.empty())

6 {

7 while(p != NULL) | [BF EFH
8 {

9 s.push(p); / BB BT R 2 AR E R
10 p = p->left;

11 }

12

13 if (!s.empty())

14 {

15 p = s.top(); /1 BEEMAE
16 s.pop(); /] %

17 cout << p->data << " ";  //FTED

18 p = p->right; [IEEBABEFTHR, T—REXREKL P FRHETFH
19 }

20 }

21}

main BREIA a0 T .

1 int main(void)

2 {

3 int num[] = {5, 3 ,7, 2, 4, 6, 8, 1};

4 Tree tree(num, 8);

5 cout << "InOrder: ";

6 tree.InOrderTree(); | RFRR, BAHE
7 cout << "\nInOrder: ";

8 tree.InOrderTreeUnRec(); /| RFFER, JEBESE
9 return 0O;

10 }

MARE5 R A

1 12345678

2 12345678

HEh WOXAEERFTUF W, Rl s R — R r 4 3.

AR 29 BV SRR )G T SeBL S i D

FE: AR ERAER
HIHAE: Kok ok
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[##47r]
SRl BRI E o, F ZXRHEHERS, MR IRBAT I T 8 1E
(1) Vi ARES A5

(2) i FH

(3) WP TR

56 3 I IR FE R ARRS an F o

1 /| FEFR

2 void Tree::PreOrderTree()

3 {

4 if(root == NULL)

5 return;

6 PreOrderTree(root);

7 0}

8

9 void Tree::PreOrderTree(Node* current)

10 {

11 if(current!= NULL)

12 {

13 cout << current->data << " "; [ 1FTEDFS 83
14 PreOrderTree(current->left); | 1B Tt
15 PreOrderTree (current->right); | 1BAHEFH
16 }

17 }

X T 5E A AR IR, X RBAVEH — M (stack) SRIGRAFETT AL TEIT .
(1) 4T EIARAY i s

(2) FEART S right AB2, BHAF# .

(3) w5 PRI, ARTIICEN A right, Hitk, &I LLZIEE AR TR .
PR

1 void Tree::PreOrderTreeUnRec()

2 {

3 stack<Node *> s;

4 Node *p = root;

5 while(p != NULL || !s.empty())

6 {

7 while(p != NULL) | HBHETFH
8 {

9 cout << p->data << " *; / 1¥TED

10 s.push(p); /BB T R ERER
11 p = p->left;
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12
13
14
15
16
17
18
19
20
21

}

}
if (!s.empty())
{
p = s.top(); /1 BEIERAE
s.pop(); /R
p = p->right; [ 1IEEEFHR, T—XRERNKSEFERZFH
}

main R EIK T F .

1 int main(void)

2 {

3 int num(] = {5, 3 ,7, 2, 4, 6, 8, 1};

4 Tree tree(num, 8);

5 cout << "PreOrder: ";

6 tree.PreOrderTree(); /1 EFiRA, #VARE
7 cout << "\nPreOrder: ";

8 tree.PreOrderTreeUnRec(); /1 5EF&RR, EBVIFHE
9 return 0;

10 }

MR EE R A -

1 53214768

2 53214768

AR 30 (Y SRR DG TR B i D

EX N

J& i ik b SR 3

EIIAE: K kK

[f#47]

JE P P i A Sk ok, B T XOREERS, AR IR BT an R ERAE .
(1) WP A5 #;

(2) W PiAFHs

(3) Yy 4 e

J5 P 7 (R AR RS G R
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1 | | RFRH

2 void Tree::PostOrderTree()

3 {

4 if(root == NULL)

5 return;

6 PostOrderTree(root);

7}

8

9 void Tree::PostOrderTree(Node* current)

10 {

11 if (current!= NULL)

12

13 PostOrderTree(current->left); | B ZFHt
14 PostOrderTree(current->right); | 1BHEFH
15 cout << current->data << " “; [ 13TERHS R ¥R
16

17}

PRAE UL XS T 5 s P i ARid 3 07 k. Rk T REBIM KRGS, )5 rE L ERAE
WA A TRERVIRAR . FFEAINTRG A AR i

ARAbRICHE, 4 RANRR, B MR tag — AR (tag 4 0 Romil i 22 7B AT Y
GRS, tag h 1 TRl it FARATRIEBZ R .

HAEK T Mtag Ch0) Ak, WHZTH; &G, BEHER tag h 1, BHATH;
R VIR . ARBSUTT

void Tree::PostOrderTreeUnRec()

{

stack<Node *> s;
Node *p = root;

while(p != NULL || !s.empty())
while(p != NULL)
{
s.push(p); /1 E#%
p = p->left; | 1B ETFHt
}
if (!s.empty())
{
p = s.top(); /13RI TE
if (p->tag) //tag A 1 &
{
cout << p->data << " “; //FTENHS SR
s.pop(); /1 %
p = NULL; /1 EZRREGEREAEFREZER
}
else
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24 {
25 p->tag = 1; //1¥E2 tag A 1

26 p = p->right; [ 1EEAETR, TRBHELTFH
27 }

28 }

29 }

30 }

WRHE LR 4T, AR Node 284500 T —A int BT AR S 2 & tag. main R EAHKLTF .

1 int main(void)

2 {

3 int num(] = {5, 8 ,7, 2, 4, 6, 8, 1};

4 Tree tree(num, 8);

5 cout << "PostOrder: ";

6 tree.PostOrderTree(); || RFFER, BA5E
7 cout << "\nPostOrder: ";

8 tree.PostOrderTreeUnRec(); /I EFi&R, EBVFRHZE
9 return 0;

10 }

MR G5 R A

1 12436875

2 12436875

HiAE 31 G520 D) SO B
F & BRiE A EGER
HIIAE: Kk
[###7]
BB E—E Bt TR . thinE 8.6 LF 4 E, HESHA
Bl1E: S

FB2RE: 3.7
F3F: 2. 4. 6. 8
Ba4E: 1

A AR HL BV A 384T (left, right. parent) SRSZHE, {EHZAEBI—ANBAZIH AT LAEE
FashSCEL, Bl 8.7 Frzs i) — XA E5H .



T LA IR TG 7 A RAT
(1) A ABA CX.

mitfE 31 RKREBRXBEH _XREZ

(2) A HBA, [EIEF A 755 5 By C ABN (HEBAFIA B, C).
(3) B HBA, [N B I+ 4 Dy E ABN (EBA%I4E C. D, ED.
(4) C HBA, [FABFCHFF A F. G AR GEBAFIA D E. F. G).

AR, XA RE A ARG AL SR I T -

/®
A&

KR T I, BATLEFMEM CHArMEEH 1) queue BIARE. RIEWTF.

E8.7 —I#H
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1 | | BRiRH

2 void Tree::LevelOrderTree()

3 {

4 queue<Node *> q;

5 Node *ptr = NULL;

6

7 q.push(root);

8 while(!q.empty())

9 {

10 ptr = q.front();

11 q.pop(); /1 HBA
12 cout << ptr->data << " ";
13 {

14 g.push(ptr->left);
15 }

16 if (ptr->right != NULL)

17 {

18 q.push(ptr->right);

19 }

[ IZEXBAT . ERIITTHEA Node *HEEs

[ 1HRATRABA

[ 1BEIBA KT R

[ ERTHRFEEETR, WETRAR

[ EATHRFEET R, METRAN
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20
21

}

}

R XTAS q BEAT ABAAIH BARERAT . REOCHIBARE, AT EDE BRI TR, JF Hxd
XA TCE T R T1 NA 115 AT ABA

WRRACHS U T &

1 int main(void)

2 {

3 int num[] = {5, 3 ,7, 2, 4, 6, 8, 1};
4 Tree tree(num, 8);

5 cout << "InOrder: ";

6 tree.LevelOrderTree(); /| BRiBH
7 return 0;

8 }

PATERWTE

1

53724681

i 32

25 PG e P X L%

b —XHARFNEEEGER
HIINE: hok ok

(&4

FERTTH MRS Y, BAICE G i . BAVEE, R R s Rt
AHR XM EOHE PR DRI BRATT AT LAASE A o i [ oK SE BRI RE — SRR AR A — SUHEFAY
(ANETUNE

CONOOO A WN =

-k ot
WN =0

[ 1{EF SR FR 8 — X2 E A HEF — X
bool IsSortedTree(Tree tree)

{

int lastvalue = 0;
stack<Node *> s;
Node *p = tree.root;

while(p != NULL || !s.empty())
{
while(p != NULL) | B = FH
{
s.push(p); /BB AH BT R ER
p = p->left;
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14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

}

if (!s.empty())

{
p = s.top(); /1 BEETMAR
s.pop(); /| 5%
if (lastvalue == 0 || lastvalue < p->data)
{
[ 1RRE—REENE lastvalue MFHATHAME, 4 lastvalue {&
lastvalue = p->data;
}
else if (lastvalue >= p->data)
{
//31R lastvalue X FHFHA{E, MiEE false
return false;
}
p = p->right; [1EEBEFHR, TXREARNKEPFRHE TR
}
}
return true; [ 1BIX B RRY REER R A FHEY, IBRE true

XEBAMEAH TR = X A0, HPEHT A lastvalue Kidg Lk
BARI T ri it . R IR lastvalue KT 80EET 4807 H BABI YT S (E, WHR[FE false; FHN—H
ABAFTHBA . W lastvalue 2726/ NT 2470 HH BAAI T S8, W FFHEF, RIF] true.

N IR 3 e B A .

1 int main(void)

2 {

3 int num(] = {5, 3 ,7, 2, 4, 6, 8, 1};

4 Tree tree(num, 8);

5 cout << "InOrder: ";

6 tree.InOrderTreeUnRec(); /I REFRR, JERITHE
7 cout << "\nIsSortedTree: " << IsSortedTree(tree) << endl;
8 Node *node = tree.searchNode(4);

9 node->data = 1; [ 1 F 3BT = e BARSK 1
10 cout << "InOrder: ";

11 tree.InOrderTreeUnRec(); /I RFRR, JEREPHE
12 cout << "\nIsSortedTree: " << IsSortedTree(tree) << endl;
13 return 0;

14 }

NPT

B WN =

12345678
IsSortedTree: 1
12315678
IsSortedTree: 0
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FrigHET, st piesR, T (BB KRFHFIEX .
Ferv)E Ak

BIAN: n™MEX Ry, Ry ... Ry, HAHMBSCESZHI0 K Ko .o Kio
ﬁﬁﬂj: Ri» Rips ... Rin, 1%?% K;1<Ki2<...<Kin (ﬁ Kn?KizB...ZKin)o
HeFF AT Loy A R 5 2K

Q f#HAHF
EFEHEF
AP
H IR
SRR -

O00O

HARE 1 GafescBl BLEem A HER

H5 ABEANSF LG TEN
HIIAE: Kk kK
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(#2471
1. BER AR

BN R RE T k. BEAAHREAREA: BgAFHEF 8RR
TEHH R[1...n]F . #I4GEE, ROTEMR 1 MEFX, LFX A R[2..n]. Ni=2 BHZE i=n A
b, KUK RGN G ATIA X R[1...0-179, RS n MEEHHFX .

5 i-1 B AR AT

BHEB—MEE R[] (=2, ..., n-1) EAZPYATIEFX, EEHENETRIEZX E
O RO A P IR, RO i1 B E B AT .

HEFF R — R ) i %, R kI A F X [E]: R[1...i-1] (EHEF A FX)
R[i...n] CHRIKRHFEH S, AIRATLFX).

FLHAE NP B AR R S AT R P X SR 1 /MEk RAMEAZIHFX R[1...i-1]
T MALE B, AE ROLVEAFAFX . BRI AR FXEM 1 Me%, @
HRR AR

FAHF ST e E T ERMAER KL BORMEE 1| FKEESUE, SRR
HEME CERFRK) R LEe 1 KIFEALTRE R FIERRLEE. AT
HEXAEMOME, MAZRNA (BEARL FERAESZF+ O KEE .

e LB AN HE P I 3 A EAR IR 2 5 19 31 F T R B K Ay vk
(1) FE4HAEFX R[] ..i- 1] &L RO EFHHEAME k (1<k<i-1).
(2) ¥ Rlk...i- 1] I FBEB—MLE, B kACE LR RN R[]

XERAMER TR, i, W R[IJKEFKTET R[..i-11HEICE
Mgy, W RALEFBAKILE.

AP ik, ENE R R E R R SR A e it AT . SRR T .

BRHENE X RO KRB EMNA M AKKSEFXHiE% RG] G=i-1, -2, ..., D B
KEFHAT LR

(D) R ROIMKEF KT RAIMCET, WK RGIEBE—AMLE:
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(2) i RGIMSCHE T/ TR T RIAMCET, WERSRLR, j+1 B2 R

NLE

KR L RIMSCE 2K Ie R EB, bl j+l B E OB, RE¥ R E#
N A B B RT 56 R e AN HE
2. 8

BAMEA LR A SOt I7vE, AR EREMIC KB SR B it T, Y

R,

ONOUTHA WN =

#include <iostream>
using namespace std;

| | BRI

void insert_sort(int a[], int n)

{

int i, j, temp;

for (i=1; i<n; i++) //REEHE -1

{
[ 1EHFETHRA L. THMA FE, BAFHE
[ITHRA 0 %, BIEDRBEMEL FHAND ERHIFIRF
temp = a[i];
for (j=1i-1; j>=0 && temp<al[jl; j--)
{
/IR BRFHHRERT. BFNHRHAR temp tL a[0]/)y, EEMERAE
a[j+1] = a[jl;
}
a[j+1] = temp; /1B THRA 1 BARENE
}
}
void print_array(int a[], int len)
{
for(int i = 0; i < len; i++) | 1 ERITEDBEBA R BN TR
{
cout << a[i] << " ",
}
cout << endl;
}

int main()
{
int a[] = {7, 8, 5, 8, 9, 1, 2, 4, 6};
cout << "before insert sort: ";
print_array(a, 9);
insert_sort(a, 9); | 1 FITEEBANERF
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39 cout << "after insert sort: "
40 print_array(a, 9);

41 return 0;

42 }

insert_sort BRI EL I AN IKEUE len-1, BIA 9L H A —A a[0]W, FRATIAK a[0]5t & T
ZHE PN T . AR | TR — AN o REATHAERAE, ] RoREA S HAx o
ENJEH, temp (RAFFHEHANITE . XEEAMHEIRE temp LE a[0)FF/N, LEH j H-1,
7 B4 temp 1E M HTIK a[0]

WAL R T .
1 before insert sort: 73 58 91246
2 before insert sort: 1 2 3456 7 89

wUE 2 GafecBlA/R (Shell) HEF

# & Shell #5 Hikey =R

HIIAE: ok ok k

[ #2471

1. #/K (Shell) fEF

/R (Shell) HifF2& D.L.shell T 1959 fF&H 1), ER THRAHF L, BAFE KH
7

BAHNE, AEHZRAHFEES, BREA N ARSI 1 A,
FHHIHEAN TN RPEMH B . AR BB (O R s, #1175
BRI REBE L LA JCR, MIREAT — RO P REVSBR 2 S o R AT Hk .

AR (Shell) HEFPEIELRZHFH—HEHEAN R d 2o T4, S ERM
ThrtZE d AP EROTRRITHF, REMH NN RSB T RR S 4L, X
HAFAEFRATH Y. SRR 1 N, BNEHFRRET R4, HFam. FEit
i IRHERF SE R _E R — Rl RN TT

o /R HEF K PR REAE T EHAR A, HIRPWF.
O SSRAIRASIEAA I, B 7 10 BB RS AR e«
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1,

a

Q

2 n B/, n M n2 FZERIEN, BV EBAE A HE P IR B i (8] 2R Om)A
B [ R A4 0(n2)ZE HA K. :

R IRHE R P UAR, MR K, SHARE, SBARCREE D, ®EHNEEE
N, JEREE d BEgEN, A ET >, T4 E R H BT £ .
BT ELiK d-1 AR EHL P, BEHRBEETAPRE, BrCUB i —hiHE 7
PR AR .

ik, FRAFAESE DR EEHAHFA BRI St .
5sh, BT U, MERTRTRSDEARA, FBOENRKF T RERELR

R A R HE P A E

2. 5B

BATTLUXFER W E G & WILGNTDUFSI AR, DURRRRECE, BHREEA 1.
RS

1 #include <iostream>

2 using namespace std;

3

4 void shell sort(int a[], int len)

5 {

6 int h, i, j, temp;

7

8 for (h=len/2; h>0; h=h/2) [1IEH)IEE
9 {

10 for (i=h; i<len; i++) [ 13ZA for TR RRIHE A EIZBAHF
11 {

12 temp = a[i];

13 for (j=i-h; (j>=0 && temp<a[j]l); j-=h)
14 {

16 a[j+h] = aljl;

16 }

17 a[j+h] = temp;

18 }

19 }

20 }

21

22 void print_array(int a[], int len)

23 {

24 for(int i = 0; i < len; i++) | | EIRATEN BB TN TR
25 {

26 cout << af[i] << " "

27 o}

28 cout << endl;

29 }




ik 3 HIELWMERHF 319

30

31 int main()

32 {

33 int a[] = {7, 8, 5, 8, 9, 1, 2, 4, 6};

34 cout << "before shell sort: "

35 print_array(a, 9);

36 shell sort(a, 9); / 1347 Shell HF
37 cout << "after shell sort: ";

38 print_array(a, 9);

39 return 0;

40 }

shell_sort o8 £ 1 TRFF BB & (FURS2E 8 47), B E T — DN EEMAHFH
Bk, EEXMRENFZEAHEI, e85 AT AL RE — 8, mEas

FERIHGEE b, T EOR R 1.
MAGRAE

1 before shell sort: 7 3 58 9
12345

246
2 before shell sort: 7 9

4
8

o =

w3 afe el H by

Fh: BAHFEENER
HILHAE: * ok ok Kk

[ ##47]
1. HiuHEF

HWHFF T ER . B e 8 AL .0 EEHY], BMdK AlJEEEREN
Al MERTEARAERE R FHEN, W HEEA#HEE A: AA#EER AR
WS, B b SR, Witk R BT, HEBREMHNMRESREEA L. &

HAE FALE.

B R HF. TR ARSI,

(D) ¥IHRE T, A[l..nl A EFX.

(2) F— B WEFR RS ERK AN EA OO R, &RNEE
(EF . EHLE L, WA HIORE . BK KR (A[n], Aln-1]), (A[n-1], A[n-2D), -,
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(A[2], A[1]D: X THEXNSM (A[+1], A[D, #& A[+11<A[], WA A[j+11F1 A[j]H
A

BB e e, B R I B X R TS, B SCEE T BN K S
e EiLE A1) L

(3) SH B F14 A[2...n]. FFSERER, “U” MIBEES] ARIMALE L.

(4) 21 A[L.4-1181 A[i...n] 5508 MA0 A P X R TEF X . 3852 AT
XJEH M E, HEZEXTE. S, X P aRESRBE 3 A E AlLL, 4%
& Al AR A X .

BJE, 234 n-1 BEHTAEREA)FX A[L.n].
2. L

AR AT I B AR K 5, FTELS R T A HE AR .

1 void bubble_sort 1(int a[], int len)

2 |

3 int i = 0;

4 int j = 0;

5 int temp = 0; /1 BT

6

7 for(i=0; i<len-1; i++) /[ /34T n-1 @A

8 {

9 for(j=len-1; j>=i; j--) /I NRERIRE, XH#R/MESREIFLESH
10 {

11 if(a[j+1] < a[j]) /1R aljl/hMFalj-1], NERHmTERNOE
12 {

13 temp = a[jl;

14 a[j] = a[j+1];

15 al[j+1] = temp;

16 }

17 }

18 }

19 }

KA — AN, SR BT S | IR, B CSHWF T, HEEES
BEAT T kA4, BAR LU R = B b 2 .

FATTAT LAXS b X ARSI AT — s o, AR
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1 void bubble_sort_2(int a[], int len)

2 {

3 int i = 0;

4 int j = 0;

5 int temp = 0 /| BT

6 int exchange = 0; /I AFREEFSRPAHNRERELR

7

8 for(i=0; i<len-1; i++) /134T n-1 @1

9 {

10 exchange = 0; | 'SP Z A3 exchange & 0

11 for(j=len-1; j>=i; j--) /I BRI, XHE&R/ME SRR F L5
12 {

13 if(a[j+1] < a[j]) /1R alj]hFalj-1], XBRATRNE
14 {

15 temp = a[jl;

16 afj] = a[j+11];

17 a[j+1] = temp;

18 exchange = 1; /1 &% 3%, exchange & 1

19 }

20 }

21 if (exchange != 1) /PR RESRR, HAEERHIFN
22 return; /I AREFHIT R

23 }

24 }

XEBAMEH PR exchange KiIDRAA RN BA TS BT H . 4
KAAHZ AT, € exchange B 0 (FAFEZE 10 7). WIRFHN K AEZIEATH, WHE exchange
B 1 (USSR 1847): WRKSH, MEHHBHACLEHFNT, AHFEHT T A (X

L5 22 47).
Xt 9 Fh B W HE R R main R0 F .

1 int main()

2 {

3 int a[] = {7, 3, 5, 8, 9, 1, 2, 4, 6};

4 cout << "before bubble sort: ";

5 print_array(a, 9);

6 //bubble_sort_1(a, 9); /| BiBHF
7 bubble_sort 2(a, 9); | 1 BGER B RHEF
8 cout << "after bubble sort: ";

9 print_array(a, 9);

10 return 0;

11}

WG R T .

1 before bubble sort: 7 3 58 9 246

2 before bubble sort: 123 4567 89
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w4 gaftsc I udiHby

# b Bk A Fke EI
HILHE: ok kk

[##47 ]

1. tRidHEy

PRIEHEF & C.R.AHoare T 1962 F4& i) —F R 53 Hefk /e . "KM T —Fporia 1K
W, W HFRIL KA (Divide-and-ConquerMethod ). 439 V2 (B A FE AR - 65 i 1] 15140 it
h A AN TR /ME G5 55 T ) AR ) . 3 A M AR X L ) R, SRS X M1 )
FEL )R 2L 5 A D i L FF) A o

PR HE A AR WAETRFHERR I E X A Allow.. high], FIR MG AT AR -

(1) 43f#: 76 Allow..high] PAEE —AMERAENFERE (pivot), DUEEAERE 47T L7 X
Rl k. APAENEFIXE Allow...pivotpos-1]7F1 A[pivotpos+1...high], F{# A 1LF X
] o BT 0 SR K B 44 /N T T 3B % (pivot), A7 K IX 1] Hh B A ic ik () % it - 44)
KT%T pivot, MHEAEILFK pivot WAL T IEMKIALE L, ©XMSINELEHF -

TR, KI5 8 2 Bk B HE I SR BTFE AL & pivotpos. X 43 45 SR T LATR] S i R
3 (pivot=A[pivotpos]): A[low...pivotpos-1]<A[pivotpos]<<A[pivotpos+1...high], H+ low
<pivotpos<high.

(2) Kf#. Edes - HPREHF A A2, A F XA Allow...pivotpos-1]7F1 A[pivotpos+
1...high) PR IEHE .

(3) HE: 2 K" PBWPMHEMNEFRAL RN, A, AR FRECHT.
XHREHEFT &, “HAE7 PREMMA 4, TEESRE.

2. 98

PARE T .

1 void quick_sort(int a[], int low, int high)
2
3 int i, j, pivot;
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4 if (low < high)

5 {

6 pivot = a[low];

7 i = low;

8 i = high;

9 while(i<j)

10 {

1 while (i<j && a[j]>=pivot)

12 j--3

13 if (i<j)

14 a[i++]=a[j]; / 148tk pivot B TTE BT {KiR
15

16 while (i<j && a[i]<=pivot)

17 i++;

18 if(i<j)

19 afj--1 = a[i]; [ 14% Ltk pivot KM TTEBEIFiH
20 }

21 a[i] = pivot; //pivot BEIZREE
22 quick_sort(a, low, i-1); /3 EXEEYTHERF
23 quick_sort(a, i+1, high); /13 H X ELBYIHEF
24 }

25 }

X B pivot fRRIEHEE, EWVILHERN allow]. failAEE i 1 j 43 514K3K low F1 high (1]

P8 . B H BT T 20 B AT — AT #e
(1) LK pivot /MYTTEBENLI (low).
(2) L pivot KEICEB R &S Chigh).

(3) pivot BRI AN E, MNIXANLE A8 TR FME AL pivot /N, TIHALITTHEK

fE#BLL pivot K.

(4) X2 AR MEATE R . AmiCar =2 H P Ed ik, HEREL
low F1 high AZJ.

WEAFEFF A

1 void main()

2 {

3 int data[9] = {54,38,96,23,15,72,60,45,83};

4 quick_sort(data, 0, 8); | 'REHEF

5 for(int i = 0; i<9; i++)

6 cout << data[i] << " *; / [FTERHERF R RO EL4E

7 1

PATH B -

1 15 23 38 45 54 60 72 83 96
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